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^ (54) Title: DOUBLE SPECIFIC ANTIBODIES SUBSTITUTING FOR FUNCTIONAL PROTEIN 

(54) mRm^m mmm&m^ft^-ti>-m^m^^^ 

^/^ (57) Abstract: A bispecific antibody substituting for a Hgand for a I type interferon receptor comprising two types of molecules 
2? having ARl and AR2 chains is successfully isolated. Further, a bispecific antibody binding to both of blood coagulation factor 
IX/activated blood coagulation factor IX and blood coagulation factor X and substituting for the function of blood coagulation factor 
Vm/activated blood coagulation factor Vm enhancing an enzyme reaction is successfully constructed- 
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5 i^m6^m 

10 

15 r~-J. im® retargeting ^@Wt-r§;^cJ:^\ — a^omM^¥tc^<Yc^t 

nxv^^ MDX-210 «^ FcrRI ^^JiUTV^^ monocyte HER-2/iieu ^^igb 

TV^^ilSm^:: retarget ing-r§—a#^ttin;#:T&^lC3l^Yd:V^„ tJ!oT^& 

20 fcK/O^ofeo 

z.nhw-»yYt.\.x\'t. -r>iS^-D^^> (id -2. 3, 4, 5, 6, 7. 9. 10, 

11, 12, 13, 15. XU7.P#X5^> (EPO) , ^i!c«3j^;V^> (GH) , ^i^^nn 
(G-CSF) . hn>/f^^7}^x5^> (TPO) > »lftv^D:7y-v:3n 
25 X— f!|#H^ (GM-CSF) . v^7D7T->>^3nx-ff(itS^ (M-CSF) . ^y-^ 
-y^^uy (IFN-a. IFN-j3. m-r U^) . ^«#:#^fRjf4H^ (CNTF) , 
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ajfii^Jffl^lH^ (LIF) , OncostatinM, tl)Vi>:thU}dy-l(ZT-l). Mmmn 

m=f- (TNF) uEtmMBn^o ^n^o^mw^-u^ 

•5 iafc:3^^-»#:;&^ TPO (MPL) (#fF3ti^ 1 *5 j;rX##f|^^ 

. EPOg^#:. GHS^#:. G-CSF g^#:tC^^ bT U > H-fW-^ffi ^ 

^fc, ^Me«® l"QibT. ^H-^ (cofactor) 5&^'^tf6n 

1ia^i:bT«. '^(Ix.^f. M^HT (TF) , MMamVH^ (F. V) , ?g 
tt^bJfiLltMSmVH-? (F.Ya) > «M@mVIIIH^ (F.VIII) , ^m^cMM 
20 ^HHVIIIH^ (F. Villa) . hn>3}^^^3.U> (TM) > ^Wf^ > % (PS) . 
-^uj-Ol (PZ) . U 1t#: C4b, li^^JfP^' H H^. membrane 
cofactor protein (MCP) , complement receptor 1 (CRD ^ifi^M^fl^o 

^n^(D^%. F. viii/F.viiiatt. -t^fs:?. m(Df^mmmziBm£wmi^'v 

cfe^o Scheiflinger F^^^> afe^aooirtF. IX/F. IXairL#:^c> chromogenic assay 
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20 w-(Dmm^^mht^o 

25 $ 6 \z:^mmm s \-^mMmn^n^ rc^^. f. ix/f. ixa:stKF. i(DM-:^\zwm 
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20 tf^ C5D icism©^^, 

C8D iriARlliirC^CDpI^M^i, mmmini^(D-^^mi^h^^tS. 16-) \Z 

C9] iT;ARi$lin;#:f^43tt§TfB (a) (DT ^ ymm^^l^^^'^rji^pj^mmt. 

25 trLAR2^Jn;#:f:i*5tt^TfB (b 1) - (b 1 0) ®Vit"n:/5i(CfBm®T5 



wo 2005/035753 



PCT/JP2003/013062 



(bi) um'^^mmmm^n: 7\z$m(Dys.ymmm^^Ki. l^irj 

( b 2 ) um.'^mmmmm^^ 9 \zn^mo:> rs.y miBM-r ab t) . l $1 

: 1 0 izmm(Drs. ymmm 
(b3) Hm.'^^mm-^m^m^ : 1 9izmm.(Dy^ymmmx^$)V. lii 

(b4) Hiinj^M*^/??wij#-^ : 1 3\zmm(DT5.jmmm-v^v. lb 

(b 6 ) nm'^^mm^mmm^ 5 tciamc^^y 5 ymmmx^^ d , liibj 
(b7) HfiRi^Mit:otia^ij#^ : 1 7 izmM(Dr ^ /mMmx^$)V . lii 
(b8) um^^mm^mm^n : 1 5icf3mc»T^yMiE^iTS>D. Lti 

(b9) H^W^^^^^^IJ*-^ : 2 HZ$^m(DT^ymMm'T:;^V)^ 
Rj^M:^:Ot@B^iJ#^ : 2 2 tctBm®T^ /^SB^J 

(b 1 0) HII Pl^ffi^^t@3^ij#-^ : 1 1 fClBm®T5ymiB^iJT$)i9. L 

m.mmifimz:^^f^-fm (bi) ~ (bs) ©v^Tn/0^fcffBa®y5 
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( b 1 ) um.'^^mm^mmm^ : 9 (^nsm® t a y msa^'j-r^ t) , Liioj 

: 1 0 \z$'d,m<Drs.ymMm 

(b2) H$lBj^M:^/ei^W!J#-^ : 9(::fB«®T5yMiH^!lTfeD^ LIIrJ 

5 : 1 0 \zmm<Dr^ymmm 

(b 3) Hmnr^M:^/?>^WJ#-^ : 2 1 t::|B^(7DT5 7 ^IB^'JT$> D > 

C163 mmz(Dmmi)mmmn : 4 2 . 4 6. so, 54, ss, 62. 

66, 70, 74, 78, b < « 8 2 (D V^Tn7^^fc|B«CDT ^ 7 ^IB 

20 ^^W-r^> CI 2D ~ C15D (DV^Tn;6^l-IB*fe©m#:, 

Cl 7] XB12^femT04©Vi-rm^®HIICDR3©T5 yMiH^iJ/^^?>fc£^ffi1ii4 

mcmcDm^ifiWmmn : 5 0 . 54, ss, 52. ea, 70, 74. 
25 m^. ^rzu^ntmmm\zmm(Dmmmw:^mm^^t^. C12] 

~ Cl 5] (DV^-rn/^/MC|Ba®iri#:^ 
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CI 83 HiICDRBB^iJ;^«^iJ#^ : 4 0 ~ 4 2 > 4 4-4 6, 4 8-5 0, 5 2 
— 5 4. 5 6 — 5 8. 6 0 — 6 2. 6 4 — 6 6, 6 8 — 7 0, 7 2 — 7 
4, 76-78t)b<t^80-8 2 (D^^'fM^izmm(Dr ^ ymM^i}^ 

H^CDR@a^J^^BBa?'J#-^ : 48-50, 52 — 54, 56 — 58, 60 — 
62, 64 — 66, 68 — 70, 72 — 74, 76 — 78feb<t5 80 

^mtmizm^omm^^^mm^^'r^. [12] - [15: ®v^t 

[2 0] [12] - [19] (D\,^-rm^zndm<Dmi^i5^zsmmmiznm-^ti 

[2 1] ffljfiL, msk^i^omm. %v<\tmik\zmm-r^mm(D^m^^zs/ 
mMmmizmi^^Bn^mMm.i^!^'^'^^. [20] {cfa«fe©m^ti> 

VI 1 1 H^43 i; tK/^ fcmStt'fbMMHmVI 1 1 mi^(D^^'\i(Di&Tm^ L 
^Ml:iJ^oT§l-S*5<:fcD^7^:^cllji®'r^^.#T?fe^> [2 1] \zmm 

12 3] mmm^(Dm^(Disrftji\,^vn^m\z^'^xmm^^w^rcum 
m-r^mB^K ifii^^ATafe^, [2 2] tciBmom^a^iKiiti^ 

mmmm'^:^j^n/^rMm-m\:ifB.mmmf^nim'rizMT^^ >ii 
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C28] C12]~C19] ®ViTn>6^CiHmotn;#:0> C2 0] ~ C2 6] 

C29] {i>u<th 11 2:i ^ ii 9: m^'rnmzmm(Difii^. ^rzu C2 

*^0J^c43^t^-ffi#^tt*rL#: (bispecificift#) 2mm<DmtiL^^m^ 

^m\ztii^x^mi^^t^m.i^(D^tx^^o 

^:Ltmj-^V\^>o (^J^«\ Borrebaeck CAK and Larrick JW, THERAPEUTIC M 
ONOCLONAL ANTIBODIES. Published in the United Kingdom by MCMILLAN PUBLI 
SHERS LTD, 1990 0m) o IEm^M*n:#:«> ^n^n- Hf^DNA^/N-T P^'U F 

25 m^tsi^^^-izm.^ji.Ajx\ ;in^m^izmx\^m^-^'i±^^^iz^r)n^^ 
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#:|lf)t<^:bT«, y^y:^y'.^ (diabody ; Db) . B^^^^ -^mtrii^ iUT. s 

5 mm (Vh) (L) m-^^mm (V ■^m^^m^\z2:y)m<mm-&tir:i 

y^T- (Vh-Vl^-T -T-) -e$»^o #Rj^M:^®3:5©ffiS$I^^^:^ (comple 
mentarity determining region ; CDR) ^mKf^mh. Vh-Vl^J^V^— ©SSf-ia 

^Tz. Fabifit (F(ab) chfePft^ti^) «$e>(c. LiScD^^M:^43J;tXHii®^ 
SM:^ (CHI) ^^tio Fab'ifM-«, taft:® k>>^M«^^6cDlS;^citl^ni^_h(D 

15 TFabifn-iS^^cC-DTi/i^o Fab'-SH<h«. ^'B$M.m(Dl^rc\^^n&.±(Di^X'f- 
-f >^S7^>^^jlii©5^*-;l/*^^-r^Fab' ^j^Tfe^c F (ab' ) F 

\z^r)m7&^ti^o itm'a \zf^^ $ nfc^ ©{til® in;#:if n- ^ (c: M e. nx 

20 iS^-rr^j^T^^^, ^fe^M-^fccfc D^^^n^c-tt (bivalent) ©^#:ff>t^Jt 
r(Holliger P et al. , Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993), EP404. 

097^, wo93/iii6i-^#)o ^vtjj^t^v^s, 2:$i<D-^^) ^y'^]^mt^Bm^^n 
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Pluckthun TThe Pharmacology of Monoclonal Antibodiesj Vol. 113 (Rosenburg 
and Moore ed (Springer Verlag, New York) pp. 269-315, 1994) » 2^ 

10 igG y'zimwm^^inmt igc m.i^^M±-r^/\-( y^o f--^— g^M-^^^ 

^IHz^-dX^C^ hybrid hybridoma (auadroma) \z2:^X^m-^it^:itf)tm 
(Milstein C et al. Nature 1983, 305: 537-540) o *fcafi<J©— 

IgG ^mmr^ i ^:rckh ii(^jtfK^. 4 mo^mBii^^mmizmx-r^ z. ^ 
izj^'Dx^mm-^'it^^^izx^r^m'^^^^t-^m^^. :i®i^Hm® ch3 
15 mmzmmrj:7^ymmm^-m^z:t\zj;:'DXEmiz-^\^^x^^xnmK^'it0 

lgQ^m^mz^^m-^ii:^z:L%m^^ (Rldgway JB et al. Protein 
Engineering 1996, 9: 617-62K Merchant AM et al. Nature Biotechnology 

1998, 16: 677-681) o 

Fab' ^it^mz^mf^z.t\z^'DX^~mmm'\itijii^^^mv%^o 

20 It—^CD^^-fy^ ^^MVtc Fab' ^ ^PDM (i7//i&^7-phenylenedi-maleiinide) icTV 
(Keler T et al. Cancer Research 1997, 57: 4008-4014) o 

Fab' -^^zihu^M.mm{im)mmith¥ah' -^:t-j]ym)m(Dm^m)n^ih 

25 ^miz^^'^-r^:^mhm<^nx\^^^ (BrennanMet al. Science 1985, 229: 
81-83) o 
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V \z Fos, Jun tii a iz^^-r ^u^iyy-jv 
m*^o Fos, juiit»^37W-'£)?^^K-r^/5?^% ^=TU^^'^—^m%m\z^ 

5 Fos. ¥&h' -Jm^m-^l^Klt^^^^^hiZ^'DX-m^m^ ¥iah' )2^m^^ 
^§ (Kostelny SA eta al. J of Immunology, 1992, 148: 1547-53) o 

&«Fab' izumM-^n-r. scFv, vy u^\z^^^x%mm'^m'v$>^o 

^ JSzio© cross-over scFv 8ffjt<^^T-n^-r "t— Tafe^o 

^nfe V„ (A) -Vl (B) . V„ (B) -\ (A) ViT^5^n ^-r ^-S«^£-r^ il t J: ^ 
T{±}5f5-?> (Holliger P et al. Proc of the National Academy of Sciences of 
the USA 1993, 90: 6444-6448) » 

z.(Dn. — @© scFv ^ 15 mmmm(Df^m^)^m.m&\^^ u >t!~xms> 

15 fl^VTJj^T^V : Kipriyanov SM et al. J of Molecular Biology. 1999, 293: 
41-56). 3t^fJ:T^y^«m(knobs-into-holes: Zhu Z et al. Protein 
Science. 1997, 6: 781-788) SrfirT'j: -5 ^<i:JcJ;oT@6tl<7D^fiK^{Ejt$i±^ 21 i: 

scFv ^ 15 ?«@S<Dm©C^cj:ltii69fiV^U <htcJ;oTf^ 
20 sc(Fv)2'fe— @#^'l4in;^t;*^t)#^ (Mallender TO et al. J of 

Biological Chemistry, 1994, 269: 199-206) o 

^w-mmmiivx\t. mk.\f.. :^^ux5^i/>^^u:3-;i/ (peg) mo^n^^ 

n^mm-m.'^-^nu^^. z.(D^^f^mmmm^n^\z\t. %^nrz.mt\zit 
25 ^mmm^mt^h\zx^xn^^t.f)^x^^o ^n^(D^m\t.z.(D^m\z^ 
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5 ©t hirt#:^m#f •2>;itj5>^'-tr#^ (|ll^#ffFmim^^#-^WO 93/12227, WO 92 
/03918, WO 94/02602. WO 94/25585, WO 96/34096, WO 96/33735#fiS) c 

tch^u^^^^i^mt. ^mmmcDmi^mm. :B^mm(DPS^mm.ii. \ihm, 

th<btn:#:«, nmi^ (reshaped) ii hini^t^m'^n^^mtn.^X&^o fc 

15 ^^tiz^-Dxmm^n^o ^(D-m^umi^i^mm^^^^^^nx^^^o 

Mi^mizU. -=^^7sm.i^(DZdRt}^htfii^(DyU~AU—i'mM (framework r 
egioii;FR) ^M^t"^ fc^fi-bfcDNAiB^fJ^. ^K^fCi^-A'-^^y :/f ^ 

#&nfcDNAt:. t hm#^'^^:^&3-F-r^DNAtMl^b. ^i^^l/^-^^ii^ 

20 i>^—\zu^Thhjx. z.n^m^\zmx\^M^-^^^^t:\z^Kim^n^ m.Wi 

239400, H»fFli\!M^li#-^W0 96/02576#P.?J „ CDR^ 
25 5y^^«mbTfeJ:Vi (Sato K et al. Cancer Research 1993, 53: 851-85 

6) o s/^cx m^f^\^v^^^^(oyv-K'^—^wmz.m.m^x-h^\-^ mn 
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#l^mgl^F?i#^WO 99/51743#M) o 

ra»#:;^d:<i:\ ^©SSK ^fcJ: D PS^«$n;^Vi/?>^\ §fS 

20 ^^i^^mn^^tti^x^^o 

25 mmmm^i^m^m^r^mBm^mi'(DmMx&^o 

:$^^mx^^t)^v=-u^^mzi^m'r^^^ h:^-<><DM:i^mf3imtvx\t. 
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-r>^-D-r^>2, 3, 4. 5, 6, 7, 9, 10, 11, 12, 13, 15. :3D--fiMH 
^ (GM-CSF:^^:) . -^y^-yx-uy am- a. IFN-i3. IFN-rJ^<H) , CNTF. 
LIF. Oncostatin M. Cl-lfSiE^mW^^t-^^X-^^-^^. &^V<U^>^—y 

5 ^>^-yx.ti>{Zlitm-a. IFN-i8. IFN-r> m- v fJi^^^^^ti^o 

ya^uyiz^m-^n^o 

im^>i^~yx,u>^m^(DmtVX. ARIII (GenBank accession No : 
10 J0317L :SCM: Uze G et al. Cell 1990, 60: 225-34) 43cfcr/AR2^ (GenBank 
ACCESSION No : U29584. XM.: Domanski P et al. J of Biological Chemistry 
1995, 270: 21606-lK LutfaUa G et al. EMBO J 1995, 14: 5100-8) ^^i"^ 

15 oi2.-^^xm.%'^tix%^\^^o mx\t. cap,, bid t-^^fs:^ 

nii#:a# e>nxv^^ c ii-^m^ b < . ^n&^m ^^>xfs.^-«^<(Dm^-^(D 

^^<D;^^JC J; Off -5 ^ tf)^X^^o 

25 ^mmmizMhx^m^^&'r^z.h\zj^r)mmt^:iii-^^x^^o mm^^m. 
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^ch\t. mmm\z:^^^x\t. m^(D:^m\z^^xn^ ^tf)^x^^o :^mm\z 

H$i(DPT^^i^(DiniJR^ff5o ^(Dum-^. ^m:^\z^^^x\-^-'WLmz<^%(D^ 
m^m^^^xfr'D^^ffix^^. ^uiz^-Dx^mit-^ntdmrnu. tK^tinmrn 
10 mmz^^^^xmm.m.iztis'r^mt^m'm'^. u-ox. mpL\t. ^mi\:,-^nrcm 
m<Dmmmmif}^Bjmk^mmv. mwj^(D-ai^mm\ztim-r^^^^-^-^m^^ 

15 fej:t/ic ^fes wjm>&^mT^(Dizmi^^^^mm^i^x\t. m-^iz^rjifimtr^ 
^h(D^m(D6^^\zm^'^'^'^^^^mii'f^^^^'^mx$>K). sfc. m^\z 
^y)^nB<Dmjn^m^^x^^Uo ^m-i^<D^'^tsimnm^'?^ijiB,^zhxm^^ 

fc, mMm'^i^^mmmm±\zmmt^Mm^^^Bii'§r^^h-hx^^o z.(d 

ISW^Mi^©cDNA^Il|iR-r^o CDRJ;:^*jS-r^y^^'T-. CDR<fc D fe^^tt^fg 

25 ^^m^*^ (Cl) ^c^j;&t"^:/^^T-^ffll/i§Ci/J)tT^#^o ^fe. in vitro 
{;:*5ViT U ymt^^mhT^ Z. ii %X^^o ^n^ffl V^TscFvfe b < «Fab^ 
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-So 

m^^-r^zhiz^r). ±m:^mzmm-t^z^i)^x^^o m^^^^m^it. 
25 v^^>]^tm^r^ztiz^r). mmmmy^^jv^m-r^o ^m^tm^-s'^ 
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mmizm^^^^^mt. *#:W^cGHS^#:> G-CSFS^#:. mpl. epos^#. c- 

5 Kit. Flt-3. IL-2S^#:. IL-3g^#:, IL-5S##:. GM-CSF^^#:^^^tf ^ 

T^^o ±f3:;&fefc43ViTMT'^§m^bT, ¥i^\t. NFS60. 

10 FDC-Pl, FDC-P2. CTLL-2. DA-L KT-3#^^tf ^ ^ <h^^^T^^c 

Laboratory Manual. Ed Harlow and David Lane. Cold Spring Harbor 
Laboratory, 1988) 7&t, ^n^\zm.^'^ti^%(DX\t.m^. yy^-^^—^a 
'^h'^'^y^—lzm^^^tiyi^t.l.xit. y'n'T-^yktiyJ^. ^uj-^x^ij^ 

20 mXU. ARim*5j;r)?AR2II^^ty IM-r >i5'-yx.P>S^ 

mznvx. ^)-»>\^mm\-mm'\k^^'r^mwx^^m-^\z\-x. n'^\^<n.. 

25 #:®MJ3§I^M^®^p< ^S^#:^^n^^n^^-r'5IL-3^#'l4 x"^xyPBm 

**Ba/F3^ti3ib7to ^n^rL(Dmm^mwc(Dmmz^m\^fto 
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ifL#:'fffi©Ji#b;^c^^V'j7X<^)a^lliJ:DpolyA(+)RNA^i*ffib. RT-PCRfCT 
scFv^^^Kb, scFvM*:7T->^^-r >^^U-*^i^b;^Co ARllI^;^Ba/F3^S 

scYY^mmmmmozy^^i-jvmmtcm-Miige-cm-m^cDmiznxh. scFv- 

15 #:^MiRb}^c. 

DaudimtilFN-a {c<t^^ffliaiimiflliiJ^gttf^-^V^TiS^^'14fj:b hBiBSS^^T 
^(c^^$nfc-@#^tt^#*DaudiillH)l^fciJP^, IFN-a tl^illcJim 

• mummi^(D-^^mM m-4u ari-24 

'ifimmin,i^(DnSmmm: AR2-37. AR2-lh AR2-13. AR2-45. AR2-22. AR2- 
43, AR2-40> AR2-14. AR2-44, AR2-33, AR2-31 

±m<D^ri^n(Daimmm<D\^^n\(Dr^ymmm^. mmn-. i~2 

25 6\z^-r (#Br^M:^©V„43j;mi,<h> @3^J#^i®M^^^lf;i^T) o 
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20 







1^ 




Vh 


Vl 


ARl-41 


1 


2 


ARl-24 


3 


4 


AR2-37 


5 


6 


AR2-11 


7 


8 


AR2-13 


9 


1 0 


AR2-45 


1 1 


1 2 


AR2-22 


1 3 


1 4 


AKZ"4o 


1 

1 o 


1 A 


AR2-40 


1 7 


1 8 


AR2-14 


1 9 


2 0 


AR2-44 


2 1 


2 2 


AR2-33 


2 3 


2 4 


AR2-31 


2 5 


2 6 



irLARliSirL#:/&Wl-24©:^-&, h-^-<hfd:^Sn;AR2iiin;#:«. AR2-13. AR2- 
3L 25'§)VimR2-44Tfe^c:i:;0W^b<. trLARl^*n;#:/&^^ARl-41®^'&. A°- 
h:l — t7^j:^trLAR2litn;#:«. AR2-1K AR2-13, AR2-14, AR2-22. AR2-33. AR2- 
25 37, AR2-40, AR2-43. AR2-44, ^-g)Vi«AR2-45T$)^ ^ <i:;^>W* bV^o AR2-13*5 
J:CXAR2-44«, ARl-41:feJ;CXARl-24©M^®^#f-MbTA°- r i 



wo 2005/035753 



PCT/JP2003/013062 



- 23 - 

mmmmmmi^\z:^n^mmi^ (F.viii/F.viiia, pz, tm, tm/psv-x^a) 

W^K^^(Dnmi^ (C4b> MCP, CRK HH^) m^mif^^t'^^x^^o 

(a) skmmmmmmmmi^\z^n^mmi^(Dmi 

mm : F. IXa 
»K : F. X 
15 : F. VII I/F. villa 

MH^F.VIIIa«. V. ll&iif.mm-^izm^-r^^hiZ^'oX. F. IXafCct^ 

20 ^tE-r^t^x^Mo 

(b) jfiiW@fIjtll^H^Jc43tj-^1tH^®'^!l2 

: ZPI 

: F. Vf. Xa 

ffiHT : PZ 

25 mm^?m. sermnyT5.V•-(DZ?ltV.la\z^^^^T^^tr\ Z?Uz^:6?.la 

m.mm±^m^-r^o trj:t:>t>. zpi^F.x/F.xaoM^^M^r^-ii^M'i^tn; 
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mm : hu>\d> 

: TAFI 

5 MHT : TM 

(d) skmmm'^mmmm'f'\z:i^n^mmf'(Dm 4 

10 : hn>lf > 

»M : PC 

«HT : TM/PS 

TM/PS->X7^A«. hn>tf>{CJ;§PC0D?S'I4'fb^ii5ST^o -r7S::b-&, hP 
> tf > <hPC<7)M^^ISm-r S#M'(4tn:#:<^ TM/PS ->X-7^A 

(e) li#:KJiS®ffiH^(D^y 1 

: Cls 

mn : C2 

liH^ : C4b 

(f) m^Km(Dmmi'<DW*\2 

mm : ffi#:M^i5^>A°iJ7lEg^ (Complement Regulatory Factor I) 

25 MH^ : W^mm^ y/'^^m'T (complement Regulatory Factor H) 

Membrane Cof actor Protein (MCP) 
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Complement Receptor 1 (CRD 
Complement Regulatory Factor H. MCP^ CRn^> Complement Regulatory 
Factor Uz.k^ah^MUMi^m^^'r^o TTS^t)"^. Complement Regulatory 
Factor I <hC3b(DM^^If.ilT^— a#^'I4JrL#©4'^:lt^. Complement 
5 Regulatory Factor MCP^ momm^i-^m^^hmm^-r^tm^Bn^o 
±fB«H^co4iir, #(c|ff^bVi(Dja:F. VIII/F. VIIIaTa&^o F.VIII/F. Villa 

hu>ii>m<Dm&^mmmiz.^r)M^'^m^^n^^^. F.viii/F.viiia® 

MH^^Stt^WbTVi^PSD^ ^(Dmm\tmt>f3i\^\ ^mviii/F.viiia 

m^i^mmmiiz j: u A^e^ iz-^^ v rz?. vi i i/f. vi i i a m lt . 

10 F. VIII/F. VIIIacDMH^^tt^WbTVi^PMf^. F. VIII/F. VIIIaf;i^^n^o 

— ®#mtttrL#:^#^«^. mmL mm^'tn^n^^mmimiz-^&L. mmm 
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mmmmz:^\^^xmijiW.\ztit^t}iW^mM-r^o ^-dx. m^L^t. ^^^ntci 
y^^-^—. m^^%^U^(Di&\^^yu—j^^—^\zMfts'r:^:/y^'T—. 

;in^ffi ViTscFv*> b < UFab^iS^f y^ ^y U -^^tUt-^o /^>r:>^ 

^7 «- ^l-^mf ^ o trCS*^!*^^^ ^ iS' - 1 in;SK^#:^iJ^ ^ - 
20 ^|WI— ©m^C^Ab. ^^■•^^'^■^^^^b.\Z^'O^W^W^^^'^%^Z.hL 

mx^^o z.(Dm. }^h'p^mvx^>rj:\^mm(Dmnik^mn. mm. Mt«75: 
a\zmm'r^mMA^mt'r^mm<D^^y'^v—^m^^xy.^V'-->i^^n 
oz.hhpsmx&^o 

25 ff^^t-^^^'^^o 

(1) • mm.»^Mx^^t\zj:^mmmm 
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(2) mmm • m^m • mmmi^-^mtD^^i^mm^m^T^^^\^^\tmm'r^ 

m-ar-frm^. irL#:^^ii, MM-r§il<h)5^*T^^ (Antibodies : A 
10 Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor 

Laboratory, 1988) f)^. Z.ti&lzmM'^ti^^o^-Vli^U^^o ^-"f-f—^u 

2^^0^®-a#mtttrL#:«. m^\t\mt^mmf"m. viii/f. viiiaT$.^« 

15 tti.tD-^mm^^xsm'mcom.'^^f}^. jfiLMia«M^H^oDF. ixa> ikTS 

if-mmY. YIII/F. VIIIamt^{-^#-«#Sttt)i#iliiAT®:^rtiTflsMbfeo HfiE 
®F. IXa]S^tJ^F.X^^rL-e^n^^X©^Tfc:fe^bfco tri;#:ffi(D±#bfc^S-s''::7 

:^^«Lfeo iiiJi (F. IXa. F.X) (::|ig^t-^A-i' :/U 

"pr^MJ^(;i^i|-il^-r^y^<V— ^ffiViTRT-PCRfCTLII. HH® BJ^M:^t:|llilXb 

25 mixain;#: (m. m) (Dmm^^^-tY.mw- (m. lsd (Dmm^^i^ 
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#^>nfe-ffi!i#M'i4tn;f*f3MLT«. F.xia ifAmmmm) . f. ix (.v.m 
mmm) . f.x, rxe^^^sk (s-2222) , v >mM^^B^^mmm^. 
F.viii/F. villa (F.iiaiz^^f.mmt(Dwmi^) ^f^wr^m^^wmhrco 

^CDm^^&s'oX. F. VIII/F. VIIIaf^#?gtt^^-r^-a#S'|4irL#:^^iRb^Co 

mm^^^ (APTT) ^MVi, m.mmmm^mMVfz.o ^<om^. F.viii^^t hjfli 

:42. 46, 50, 54, 58, 62, 66, 70, 74, 78'b 
*^H>^0±l3in;#:«, ^^®^»!l(;:fB«(DXB12^;^cttXT04© 

m\zmm<Dmm^mEmm^^v. k-z:>. mmzcommfimm^^ : 50, 5 

15 4, 58, 62, 66, 70, 74, 7 8 b < 8 2 ©Vi-rm^fCfBDc^T^ 

42, 44~46, 4 8~5 0, 5 2~5 4, 5 6~5 8, 6 0~6 2, 6 4~ 
20 6 6 , 68 ~70, 72~74, 7 6 ~ 7 8 b < 8 0 8 2 ® V^Tn^&^JCfB 

T, H$iiB^j5^>^*xB 1 2 b < «XT04® (DTs./ mmm^ ^t^^ ^Mtt^^ 

25 @H^J#^ :48~50, 52~54, 56~58, 60~62, 64~66, 6 
8~70, 72 — 74, 7 6~7 8 feb<JS8 0 — 8 2 09liTm^CDT5ymBB 
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5 Seauences of proteins of immunological interest, (1991), U.S. Department 
of Health and Human Services. Public Health Service National Institutes 
of Health-^. An efficient route to human bispecific IgG, (1998). Nature 
Biotechnology vol. 16. 677-68L #fcfBm^nTVi^^#M:^^MVi^ ;i ij&t 

15 m^. m^i<t. o 4 )lxmm\zJ^r)m^(D^&Kmm^'mtl.x^mf)m^mh•t 
)vxmmm\znt^m^(D^mRmmM\z^^1^^^'m^^\^n^'r. -^^o 
mmzrn^ ^^^^\z^mtmi&.yv. m^^^t, mm\z\mmm\zm^o 

3:.a>-a/i3izj^^^^mmf^rix\^^^m. skfpmmm^m^^^t^^^MB^^ 
ffl^wb. nm^zmntcMntim^^nx^^r^o 

25 
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^m^r^^t-^^B. :^mm(Dmm^. MffiH^®^gtt mm) ^y\zmm~r^m 

5 VIII/F. villa. F. IX/F. IXa. F. XI/F. XIa(^Mtg{gT^^>:^i«^ ik:kmtmtn^ 

M^moDot,. ^^tt/5:F. viii/F. miamtmT^rcit^m\z^:^msS!Lm^& 
25 mm(D. f.mmm<D^mu-¥'p. mik(Dm(DmM^-¥\z:^^^x\t. ^<(Dm 
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f.yuuzM-r^tnmm^-r^m^-^m^. ^>}^\f^—^m^-r^t. f.viii 

10 ?.mmM^m^^^^^mmf)\ m^W-m.M (complex concentrate) fe-SV^^S 
F. VIIa®^J^fflV^^A*-i'AX^^>0^\ HM^n^o L:d^b7^:!0^^e.> tf'^^^^i^. 

±M(DF.Yumwi(Dn-¥^^^ m\z. -(y}^\£^~ im.mmm iim^±\ix 
15 F. viii/F. viiia<D«tg. -rr^ij-^F. ixa^^ck^F. rn'mt^mU'T^mmizm^'^ 

•So 

20 m^X. >\i}f^-0^mz&^-^n-r. J.oF.VIII/F.VIIIa®^tg^{^# 

tii^x. f.mi/f.Yiuaizm^-t^u^skm^mtvx. M:^m. mviiis 
'Bm.^^^'r^^^'^^sk^m(Dm^iz. YW(Dmmmn^rcu^^mizmm't^y 

25 ^ymMiziEmz^m-r^(D\ziji^sm:X^^mirxtsi<. Y.^uitm-^i^^i^^i^^ 
]km^f.nuu^)i^iEmz^'D(Diz^'^^wx$>^o y^y}£)V'^'7y^mmm 
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:fc:fe$n-r\ (iv) f.mi/f. mmmwm\z^o)mm^i^mt^mM^(DMm 

10 mii\^X\t. mi^mm^6^m^^XSvioi&\VL S (PS) t;i^-^T^C4b binding 
protein (C4bp) -mm^f^n^o C4bp«. C4b-C2bm^#^;^^&C2b^^il$i±§i: 
^fc, PS®aPC cofactor?§tt^?^^$ii^f^M^^-r^o tA^oTC4bp«ffi#:|^i 
Mmam^-^ifbTad^f^ffl^^-ro C4b43j:a?PS}C^>i-r^z:®#M'I4^#:«. 
Zmoy^m^im^^^m^-^t^mpL^n^o ^tc. C4bpttIH^^cJ;^C4b 

15 (D^T^mizti'T^mmi^ti^xoDi'fm'h^'t^. u-ox. mf-^^zscAhKM^^ 
~m<i^m'\^^i^%. c4bp<Df^ffi ^i-m-r^r^m ^^r^ tm^^n^. 

m^^t. :^mm(Dm.m^iy^ h-fy^y^^mzn^^xifmmmi-m^'&^^-r 

'^'Dxmmmtm^-<jv7.im. ^mmrfm. mmmm- mmmim^^-t^ 
mM^ mmm.^m) ^\^<\mMtf3i^ct-^mw-^n^o il-2(d« 
m^i-^^'r^mmtmm'pmmm(D^i[: • mm^tiz^^^mm^ • m,m.mi^m 
^^t^mm^a (mmmii^m h]^<\mm^ ii-z<Dmm^i'^^T^m^itj&sin. 
25 mmmm^mmir:6^t\z^:bikMmmi&mim^m'r^mMffa mmu^m 
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irirujv^-i^m^^r^mm^a (mmmm^) ^vKimm. ii-^(Dmm^ix 
T^mm^ mmm.^m %v<\tmm^ ii-8(Dmm^ixm-r^tRmt.m^um 

skmmmi&mi^m^^T^mm^ mmumm) ^iy<imm. ii-io(Dmm^ 

mmm-mmmi^m^^'t^mmffa (mmm.mm) %i^<\mM. ii-i5(Dmm 
mm<D&skmmmimim^mf^mmffa mmm^m) hi.<\mnu cntf® 

r^mm^ (^^^^^^1^) 'bb<«m^J. Oncostatin M<D^t^^f^#f ^ircm^ 

20 ^^^n^o 
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mm) hv<umMtf3:^^t-^m"^'^n^o 

15 mitmiiu^^xmnit-r^^t-^^x^^o m^u^ mm7K'p^m'km.^. 
^mmm). mmm. ^mmmmQ. Tween#). ^i/>-h^j(EDTA^). ^^^j 

25 -;K:/Dtfl/>-i^Un-;K PEG#), #^-r:^>ttM?S'l4^i (^U V;!/^- h80. 
HCO-50) ^ t LT <i; V^o 
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5 -2) ('Remington' s Pharmaceutical Science 16th edition', Oslo Ed. (1980)^ 

ilffl b#§ (Langer et al. , J. Biomed. Mater. Res. 15: 167-277 (1981); Langer. 
chem.Tech. 12: 98-105 (1982) ;^H#rF« 773, 919-^; l|)CiH>l#fFtBIII^Ifl (EP) 
^58,481-^; Sidman et al. , Biopolymers 22: 547-556 (1983) ;EP^133, 988-^) o 

0 3g:i:^^^n§fe®T-^^;o^\ —mizi^x-^^it. iB^rc^). o. i~20ooing^i 
^^mz^nxma^^-t^^h-^^-v^^o j;D^^b<«i~iooomg/s. s 

{cJ;J3$?^b<«50~500mg/H> «>b$?Sb< J1100~300mg/'BT2fe^o ^tl 

m\zm\::^xm^^^-t^z.htim^v\^^o 
^Tz. ^mm<Dmi^^^-\^-r^mi^j'^m^i^mmm^^^—\zm.ji.^. m. 

^^f^m^no^t^^pL^n^o S#::^l*i:bT«, naked:/^7.$ Ftc^^ 

VXmj^'t^-^^iMom ^^^JVX^/Ami, CRC press. Florid (1996)#M), 
uu^ ii-XUmz^m (W093/17706#) bTS^f -5 ^ i 
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^mm^^^r^z^^m) \z^r)-i'^rj:m-^m-¥-^n^o ex vivofccfevixu^y 
-A h^>x:7aiii7->3 m^mmm i^mwnm, 945, oso-^) . ^tm^^ 

m^^^rzi^<D^yh^i^^'r^o m^yh\z\t. ^(Dm. mmm. &m^. 

20 0 2 «pcDNA4-g4L*3 j;Z/pIND-g4L©#Am^^^bfe|l|-Z?S^o 

m 3 «pIND-g4H©Jf AM^^^UfeHTfe^o 

H4«m IXatri;#:XB12<i:mX^#:SB04, SB21, SB42. SB38. SB30. SB07, 

SB05. SB06, smiz^vi^mvTzm.m/m.i ^m^m^tfL^^m^\ 

25 SUg/mD-ra&^o M:*9a(D-a#M'I4irL#TF. VIIIa#^?li4®±#^^b. 
XB12/SB04, XB12/SB2L XB12/SB42. XB12/SB38. XB12/SB30> XB12/SB07. 
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XB12/SB05. XB12/SB06, XB12/SB34®jiiJClgtt:;?)^Bi)6^o:feo 

0 5«m IXaM#:XT04iiiiF.Xir[#:SB04. SB2L SB42. SB38. SB30, SB07. 

SB05, SB06, sBS4\z^iof^mhrcm.ua/m.i=immmmifLi^^rcmiomi^ 

5 lOMg/mL iMmmm l^tig/mD^afe^o XT04/SB04. XT04/SB21, XT04/SB42> 

XT04/SB38^ XT04/SB30. XT04/SB07. XT04/SB05. XT04/SB06. XT04/SB34i^ 

F. miamm'\i(D±^^^i^rco 

0 6 ti. 04 ©4'^*t)t§'I4©liS/6^ofcXB12/SB04fcoViTF. VIIIa^?gtt©i^ 

la 7 mB12/SB04. XB12/SB2K XB12/SB42. XB12/SB38. XB12/SB30, XB12/SB07, 
XB12/SB05. XB12/SB06, XB12/SB34^^ V^. «^®T^yiz-<^S'J^LfeM^^ 

^bTv^^o in.i^mmo:>m&mm/SBmizmvxm.Aii8/}5iL. ^ni^mt 

20/zg/inLT^'5o XB12/SB04, XB12/SB2K XB12/SB42. XB12/SB38. 

15 XB12/SB30> XB12/SB07, XB12/SB05, XB12/SB06> Un/Smumm^^^T tit 

i^LT. mmmm (aptt) (Dmm^M^^vr^o 

0 8OTO4/SBO4. XT04/SB2K XT04/SB42. XT04/SB38. XT04/SB30, XT04/SB07, 

XT04/SB05, XT04/SB06. XT04/SB34^ffit/^, M»©T >:;-fe-r ^tij^Lfclg^^ 
^UTV^^o ^#:^?^(D?lS^^XT04/SB06i;il3UTt^lOMg/inL. ^ni^^^^: 
20 20Mg/inLT^^„ XT04/SB04. XT04/SB2K XT04/SB42. XT04/SB38. 

XT04/SB30. XT04/SB07. XT04/SB05, im/smmmmm^T titmvx. mm 
mm (APTT) (Dmmm^^^vTco mAmunmmmm (aptt) (Dmmnm^^n 

m9}^m7. ms o^-vm^mmmm (aptd o:>mmm^(Dmi)^'Drcm2/sB04 

mzmmmm (aptd ®0i^^:^^:^bfeo 
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5 

t hmm:^zsmm^n^n(Dmm^mm(Dc^i^iz¥LkG (ariflag. 

AR2FLAG) feb<«His6 (ARlHis, AR2His) ®^^§#SPbfcnJ^MS^#:®^ 

10 TWMbfeo '^^7.ymmmm^/mziihmm(Dmm^mmtG-cs¥^^i$im 
^miLvrco ^n^n(Dmm^Bm/c(Dmmz-^mvrco mm^mm-r^^Bm 

tcARlHi s L < «AR2Hi s b Tco 

^^■T'^X(DBWJ:OpolyA(+)RNA^*Sfflb. RT-PCRlCTscFv^-a-Jtb, scFv 
miyr- geneS t ©Hj-grM S i: UT^^f ^ >' t - ^ H ^ U - ^ 
20 mrnvr^d. Imm. Methods, 201, (1997). 35-55) o ^-i -zfyV-O^mm (2 
X lO^cfu) ^50 mL 2xYTAG (100Aig/niLT>t°vU >> 2%^VVn-;^^#tf2xT 
Y) izmmiy. OD 600 0.4~0. 5^T37"C(CTl§«bfeo 4 x 10"®^;W\°-:7 t 
-i^VCSM13^SnA37'C. IS^rBl^SbT^^^Wdo 31 (C450 mL 2xYTAG, 25 

fjLi imoi/L iPTG^^jpb, 26"c lommmrnvfco M'L-^mizTmm±m'&mi\^ 

25 lOOmL PEG-NaCl (10!«#U X5^k>^U 3i-;V8000, 2. 5 mol/L NaCl) 

-g-f^. 4'C. 605^W#eLfeo 10, 800 xg. 30^^13g^il^^;IT:7 T->?^itm$-&. 
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0,800 X g, 3o^rB1M'L^^cT:7T-^5^^tti^$i±5 mL PBSfcM^Lfeo mmMi 

TS^agb;^ARlFLAG<hAR2FLAG«No-Weigh Premeasured NHS-PE04-Biotin Microtu 
bes (Pierce) ^m^^X\f:t^>mmvrzo y y—i^^^ y^'y ^)—\zm pmol® 
5 lf:t^>^i^ARlFLAGfeU<«AR2FLAG^iin^^ m^f^^mt.mm^'^rz.o 5% M-P 
BS {^%y.^J^^}V^^^t^n^) -rt^^bfeStreptavidin MagneSphere (Promeg 
a) eOOAtL^SPx.^ IS^^i^-W^-^^Wco tf— X^l mL®PBST (0. 1% Tween-20^# 
tfPBS) iPBSfcTSm-TtP^^bfeo 0.8 mLcDO. 1 molA i5^U>'>/HCl (pH2. 

2) mz\^-x^^^mmm\^. ^T-s^^^mufeo mm.vrcyr-^jmm^zA^ 

10 ul 2 mol/L Tris^^JPbT'^'fnb. M^t^m^ (OD 600 = 0. 4~0. 5) XLl-Blu 
e 10 iiiL»iJD. 37'C. 30:^rm1#M-r^ iT^^^-tirfeo cn§2xYTAG7'l/'- 
hfcjAtf, 30t:Ti§*b7^o nn--^|lfi|Xb, 2xYTAGf^M. OD 600 0.4-0. 
5^T37°CJ::TJ§«bfc„ Ig^MlO hiLJcBmL Imol/L IPTG, 10" pfu^;W\°-:7 
T->^ (VCSM13) ^^iraUSYt: 30^W#MU?to m>t^Mm^. 25Mg/niL:^J:J-v 

15 -l'>'>^^if2xYTAG lOOinKcSMv^b. SOT:, 10P#MJ§«bfe. m>b'^y^m\z.xm 
«±«^[HlJRb. 20 mL PEG-NaCl^tg-^t^, AV,. 20^rBl#«bfc„ 10,800 x g, 

305^PBi^ii>JcT-7T-v^^ttl^$i§:. 2 mL n'^\z.wm\^fz.-^o:>^'A<ony:=.yir 

^C#tbfcc 2llI@(D;^>->^/T«tf-X^PBSTi:PBSICT5|ll'r-3Y^#bfeo 

20 ->mumzxmn\^rz.o 

(b) :7T--miSA 

±fH®->>i^;i/nO-— ^150mL 2xYTAG{cMb. 30*CT— B^:©«bfcc d 
cD5mL^500mL 2xYTAGfCffifi, 37°C. imf^^m.^^ ^}Vn—y7—m.% x 10 
25 "pfu^iO. 3mL Imol/L IPTG^^t^2xYTAG^100ML^Jnb37'Ct::T30^)-rBl#gb7^o 
ggViT30'Ct;:T— §fei§«b, 3^vC^±?ffmiSAfC#tb:^::o StreptaWell ^-^^ ^ 
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u^-^ ^—y°U—h (Roche) ^1. 0Aig/mLH;r5^>1f iiARlFLAGt>U< ta:AR2FLAG 

^^mBs m p,uzx—m:2— hLTzo ?m\zxmimhtfim^m^^rciWi. 2 w/v 
!K M-PBs 200fjLi'x—my^tiy^>^vrzo 2% (w/v) M-PBs^i^#. z::nzmm± 

5 SfCT^f^bfeHRP^-g-trLM13*rL#: (Amersham Pharmacia Biotech) tM blue POD 
mm (Roche) T^mb. ^M®^JpfcJ;«5SJ^i;^#±b;^t^, kA50(Dm^m\^ 

(c) IB^(M^i:^P->^Jj^ 

10 EllSkizxmmi:$>'Drc^ n~>(Dy T—>^'^-^^^y°'y^ -^-mz-fl (5'- CA 
GCTATGAAATACCTATTGCC -3' /iB^J#^ : 2 7 ) ,J:PBG3-R1 (5' - CTTTTCATAATCAAA 
ATCACCGG -3' /@B^tJ#-^ : 2 8) ^ffl ViTPCR(::TscFvMi^^i^i|iSb. -^©MS 
mn^^VfZo yy—i^miul^ lO x KOD Dash^WmMl. lO/ifflol/LT'^'l' T 
-^0. SmL-^^-^, KOD Dash3}?Up^^-if (^#i&M. 2.5 U/itiL) 0. 3AiL^^t^P 

15 CRRiSm20ML^. Perkin ElmergYOO-rget:. 10#\ 55t:. 10#\ 72°C. 30#> 3 
Q-^-i ^ JVO^m^M^ntSi'Dnio ?Q,m. SjalORiSl^fcExoSAP-IT (T-y'v^-vA) 

^^iiimmv. 37t:. 2o^rBi, ^i^M^sot:. is^r^i^iabfeo ^<D^>:f)v\z 

■OViTPBG3-F2 (5'- ATTGCCTACGGCAGCCGCT -3' /@a^ij#^ : 2 9) fc^V^^lPBG 
3-R2 (5'- AAATCACCGGAACCAGAGCC -3' /E^iJ#-^ : 3 0) ^y^-i-^-tVX^i 
20 gDye Terminator Cycle Sequencing kit (Applied Biosys terns) ^cTS^S^^frV^. 

Applied Biosystems PRISM 3700 DNA SequencerTf^iljbfeo M^mW^^^^ 

■^n^T ^ /mm^mcm^cDmr^^^ u—>^mmm:&zsifim2miz-o\,^x^n 

scFv-CHl-Fct bT^ii$ii•^:fe^e)^cCAGGy^qE— TMSf^n-S k h ->^i^ 
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:^;i/i3^Jt'1'>hn>-CHl-Fc (t hIgG4 cDNA) ©r^lf-Sf ilit-T h ^^UTscFv 
T^JM$-&^;^8e)f;iIgGl(Dkiiobs-into-holes (Protein Engineering vol. 9, 61 

7-621, 1996) ^^^izigGAcDCRdmiT^^cDy ^ ymmmi^'^i^j^i^rco k^^y" 

5 m349C. T366WOgm#:T25^c B:^-r :/«E356C^ T366S. L368A. Y407V©M^ 

#:T^^c M^®t>i^tl5^''(^t)Sm (-ppcpScp- ->-ppcpPcp-) ^#Abfeo 

m^m^^xmrnvrz: (pCAGG-IL3ss-g4CHPa. pCAGG-IL6ss-g4CHPb) o it^lB^JJ; 

DSiRbfc^' D">®scFvMi|^(DPCR:^t/^Sf ilMJib. StlARIII^ n— >«pCAG 
10 G-IL3ss-g4CHPa(c, in;AR2ii^i7 p->tipCAGG-IL3ss-g4CHPb(c:+f-y^ n-- >i>' 
b;^„ tiiARlii:&tK^AR2iI^D->45 x ib<D^m202mm(D±m^^\Z-z>\,^X 
^5J^^7^-;^HEK293micU#:7x^ h >2000^ffi V^T h ^ >X :7a^^ 
3>L. 35^(D:®«±»^lHliRLfeo 

15 mmm 43 u H«tM{^#-aiitM't4irL#:®i>it 

(a) wnrnmry^-^ 

BaF3-ARG«-T ry x ii-zm-^^mmmmM^\zmm^xsmm<Dmm^mm t 

m-mmmaiz^^vxmmiytco ^mm0\^Mx.)vm d ixio^fliom^sj; 
20 zs'^y^^jv^^m.imLcDmmxQQ^aDv^u-hizmnvrco Asmmmmou 

l(D^mm^m\MUmS¥ (nacalal tesaue) ^ML, 2mm^l'Ci^Ui^rzmAbQ 

(b) DaudimiimMT^^/iz-f 

25 DaudiMJ!^«IFNfc^bTi«^Stt^^-rt hBMJi»T^^o it>:/;V^^?:P 
0. liiiL®itiffiT'i'ai;i/^D6. 25xl0^l@OMI§^96'::7x;i/:7°l/-h(;i»aLfec 4B 
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^mmmo iiKD^mmwim^wmsf (nacaiai tesaue) ^mMv. 2mm^ix:u 

m-mms:^ Factor IXa (F. IXa) \zMT^4¥^mtni^(Di¥U 
5 - 1 . ^m^^W\^ y U H-'Tf^® 

10 BALB/cx"i7X ^^li$^H#6». S2^5^^-;I/X-'JA-) 8l2E*3J;t)^' 
MRL/lprT'j7X (il, ^^P?i$^^6M». S2^5^^-;i/X- U A'-) m\z. Factor 
IXajQ (Enzyme Research Laboratories, Inc.). Sfi^T®® D^^b:^o I^OIH^ 
SibTFCA (v'nO h^^T>^a.7t> hH37 Ra (Difco laboratories) ) T 
XT;Vv?3Mt:UfeFactor IXa3 ^40Mg/head^TS#bfec 2jir^^fCFIA (:7 

15 yh^^±Ti^=Lny h (Difco laboratories) ) TXv;l/>^3 WbL/Tt 

Factor IXajS ^40/xg/iiead;^TS-¥b/to miil)arBlFBlPiT^iiJP^5!S*3-7|Hlff 
ofeo Factor m&KM't^ifa.mt^i^mo^l.^^ 5-2\z^hrz.'EUSk (Enzyme 
linked immunosorbent assay) -Tr^SMtt, Sll^;!a<i: bTPBS (-) (:^;V->'i7A-r 
:t>^ -^if^^iy^A^-ty^^^fSi^^^v^osvhSite buffered saline) icHIRb/t 

20 Factor IXaiS ^40Mg/head#Ml^^#Ufeo S^^fe^©30^. '^^T.mmm 
flSi:T':>X5XP--7»P3X63Ag8U. 1 (P3Uia:S-r. ATCC CRL-1597) ^> 
PEG1500 (n->zL • i«7'-rTii^yX5=--r ^y^X) ^m^^Tc'^&izU^mMm^Vtzo 
10a;FBS(Invitrogen)^-&OTMI1640:^il& (Invitrogen) iKKT. 10%FBS/RPMI1640 
iiir^f) f^iMbfeBH-o-MIS^ee well culture plate»SL. Bi-^l, 2, 3, 5 

25 UmzMTMI^^M (10a;FBS/RPMI1640 / 2%HAT 50x concentrate (^B^MM) 
/ 5% BM-Condimed HI (n->a. • ^-^T^/ 7.^^ y ^:^) ) ^®S^^fT-5;i 
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bfc^«±?*^fflViT, 5-2 l;i^brcELISAl;: J; «9 Factor ll&\zM^^^^^^ 
^mi^-t^^tlz^V. Factor IXa^^^tt^^-r^/W:/U b*-^^B^l.fco 
MV^T 5-3 tC^bfc^^^TFactor IXa©^l^?t'l4fcM-r^4'Mg'l4^t'J^L., 
5 Factor IXal^^t-^4'fn^#^#$^=s:VV\'f :7^U H--7^B*^bfco ;W:/U H 
— TJ^, 96 well culture platetcl wella^fc: D ^ ;i t ^cJ:§ 

^ 2 IHff o T 57 D - ^'fli b fco ffifi^il^ i; D r:n---r^§^ 
<i:;0^'«S^.$nfcM(^oViT. 5-2. 5-3 {:i^LfcELISA43J:a^^4'fP?g'l4M^ 

10 ®jK7jc^{^®b, m7KTb-^^irii$^^mmvrzo mmm,m^. aptt (ismb^isr^^hn 

5-2. Factor IXa ELISA 
Coating buffer (lOOmM sodium bicarbonate, pH 9.6, 0.02% sodium azide) 
15 TlMg/mL(^^f^b7tFactor IXa/3^, Nunc-Immuno plate (Nunc-ImmunoTM 96 
MicroWellTM plates MaxiSorpTM (Nalge Nunc International) ) fClOO^L/well 
4t:T— ^0^:3-^— >3 >Lfco Tween{R) 20^'^trPBS (-) TSUI 
diluent buffer {50mM Tris-HCl, pH8. 1, 1% bovine serum albumin, 
ImM MgC12. 0. 15M NaCl, 0. 05% Tween(R) 20, 0. 02% sodium azide) Tplate^^ 
20 ?aT2PtPBlblockingU:^Co Buf ^er^l^^^^^ plateicdiluent buf ferT?flRUfcT 

f^'i>^=L^—i^B>'Urco Plate^3|lll5fe#ft^. diluent buf ferTl/2000^i^b 
feT;i/:t?U3KX:7Ti?7— y-^^triV^XIgG (H+L) (Zymed Laboratories) ^ 
lG0ML/well»b. MU-cmr^^ y^^L^-i^ay^fzo Plate^6|Hl^?#t^> 
25 ^-feSMBlue-PhosTM Phosphate Substrate (Kirkegaad & Perry 

Laboratories) ^lOOML/well^SDb, ^^.-^20^^ >^^^-i^B>Vr^o 
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Blue-PhosTM Stop Solution (Kirkegaad & Perry Laboratories) ^rlOOixL/well 
mui^fcm:. 595nin{c*3frt^®7fea^Microplate Reader Model 3550 (Bio-Rad 
Laboratories) -vm^Vrco 

5 5-3. Factor IXa'^'fn^gMiJ^ 

Phospholipid (Sigma-Aldrich) ^ai^ffl^^7jcT^^b. ©^Ma^Jg-T 
:itiz^^. 400;ig/inL®phospholipid^?^&i)S^b;^c:c 0. n^iyskmTJVy"^ 
y^^^t^h^xmrn^m-^mm i&rf. TBSB) AOultrng/mL Factor IXaiS 
(Enzyme Research Laboratories) lOp-lhAOOue/JDl phosphol ipid^^^S/xLi 
10 100 mM CaC12. 20 eM MgC12&^mBSB 5tilt/\^y^^J H-Vi:«±m IOmL^ 

\iZ^ SOMg/mL Factor X (Enzyme Research Laboratories) 20AiLcfe cfctK3U/mL 
Factor Villa (Amrican diagnostica) lOjuL^iPx.. StM-raO^fBmjIiC^ii-rco 

15 {C, 50mL®S-2222^^ (Chromogenix) ^mmv. S^^TSO^J^^^ >^^^— 
a>Lfe^, «l^*405niii, Mm'^m^Mz^-f^mytm^WicTOplate 
Reader Model 3550 (Bio-Rad Laboratories, Inc.) ICJ; OU'lSbfeo 

5-4. m7mi'^m^<kzsm.^(Dmm 

20 itALb;fcA^:/U H-^®)lt7Kf^M«#^*^-^*eoTffofco Tfctfc-^, in 
vitro-tri§*bfeA-f :/>J ^--^2 x lO'li^, ^^fi^JS^^y'^) 7.^ > 
(2. 6, 10, U-tetramethylpentadecane; fn^^M^XH) ^2lHllIErtlcS-^bT 

^feVifeBALB/cv^x (ii, mmmihm5--TMi^. h*5^^-;i/x-ua*-) 
ttBALB/c5?-H-x''j7x (It. m^mtim^^mm. s*^^-;vx • ua-^^j; 
25 rj?B*^i/y) ©Mfii^fc^^ibfco mmmi'--AMB'^mmm±iyrz.^07.i)^ 
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ll7j<;^^6©irL#»M«Protein G SepharoseTM 4 Fast Flow (Amersham 
Biosciences) :^^J^^!^^^Xff-:)fco Binding Buffer (20 mM sodium acetate, 
pH5. 0) izX2mnm.Vrcm7K^:^^A\zT^^^L. 10;^j^A^»cDBinding 
Buffer-e^^bfco 5:^ ^A^S^Elution Buffer (0. 1 M glycine-HCl. 
5 pH2. 5) (;iTirL#^^mb, Neutralizing Buffer (1 M Tris-HCl, pH9. 0) T^" 
mvrco cn^Centriprep 10 (Millipore) Izx^^V. TBS (SOniM Tris- 
buffered Saline) izmm^nmhfc. mi^mmi^. 280nm®®:^«^e>. A = 
13. BtbT^mbfeo mytM(Dm^\-i. W-m (Beckman Coulter) \zxm]^V 

10 

5- 5. APTT (^mtu^hti>^':f^::^^>mm) (Dm\^ 

APTTISCR-A (Amelung) ^SMbfeKClOA (Amelung) f:: J; DIPJl^bTto TBSBT 

^Mhrcm^mm so/^l. mm^^hstm (Dade Behring) 50 /ii:&.zsmmm 

(Dade Behring) 50 uKDm^^l^^^TCX S^mnUVf^io 20 ]iiM(DCaC12 (Dade 

15 Behring) 50 ui^mm-^mziiUPL^^ t.iz^r)mmKfit^^miih^^. mmmm^ 

mmmQ} Factor X (F. X) IzM-t ^4¥^%umt<D^m 

6- 1. ^m^,i:W\^y^^) \^—'^^m 

20 BALB/cx'r^x m. ^mmp^mm^. b*5^^-;vx-ua*-) 8i2C:fej::tj? 

MRL/lpr-T^7X (H, ^^r?il!^Bt6Mi^, 0:*:^^-;i/X- U A-) 5Iffi^c. Factor 
X (Enzyme Research Laboratories) §OT(^fflD^^Ufeo ^IH^^i: UTFCA 
l?xv;i/>^3>>fbb^Factor X§40/zg/head^TS#bfeo mmmzYlkXJ::^ 
;i/i^3Mbb7tFactor X^20^fe«40Mg/head^TS^b7^Co &.mmr^mmx 
25 M^^^-^fPS^emff ^ feo Factor Xf^^T§ifii«in;#«©±#^ 6 - 2 fc^ 

hrcmskxmm^. mn^mti^x?Bs (-) ^r:miRbfeFactor x^20^fc« 
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n-vmp3ui&, ?EGmo^m^^r^'^mzmmmm^vr^. ioa;FBs/RPMii64o 
^mzmmvr:Lm^mm^9Q weii culture i>\site\zmmv. m-^i 2, 3, 5b 

5 m'^mBmzmmvrci^m±m^m^^x6-2\z^vrz.msMzj^rif3icioT 

HzMr^m-^mm^mi^VTcc Factor X^^^Stt^^f^A-T F-v^^S 
^b. 6-3ic:^bfc:^^TFactor Xa®^^?gttfc^#-r^4'fP?g'l4^ll'J^bfco 
Factor Xafc^f^'t'^n^te^^^:^ WW F~^^. |5B^^&i^§2lHlff -5 ^ 

5 - 5 L fe^d'^-rffltlS b ;^c:c 

6-2. Factor X ELISA 
Coating buf fertrl Mg/niL(;!:?&|I^LfeFactor X§. Nunc-Immuno plate{:i 

15 lOOAtL/wellTij^am^ 4°C-tr— Pfe-r >4^rL^— v-g >bfco Tween (R) 20^-^4^ 
PBS (-) T3!hI^#^. diluent buf fer-Z:plate€^taT2B#rBlblockingb^o 
Buffer^f^*m> platetcdiluent buffer"r#S^b:^c^'^7X©in;ifiL?t*fcltA'i' 
:/U F--7®t§^_h?f ^ISinb. ^t^TlBtfBl-f >^rL^-i>3 >bfe„ Plated 
3lEl^5fe^tt. diluent bufferTl/2000^|RbfcT;i/;^3 U ^7.:7y ^5^— tf-^'^iriN' 

20 "^XlgG (H+L)^^jjnb^ ^?aTl^FBl-r>^a.^->'3>bfeo Plate^6|fiI?$fe#H 
tt^ ^-feSKBlue-PhosTM Phosphate Substrate (Kirkegaad & Perry 
Laboratories) ^100ML/well^inb> ^?^-Z?20:^O^;i-^— >3 >bfeo 
Blue-PhosTM Stop Solution (Kirkegaad & Perry Laboratories) ^lOO^L/well 
^Jnbfef^. 595nint:i:fett§ffi^7^JS^Microplate Reader Model 3550 (Bio-Rad 

25 Laboratories) TM^b;feo 
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6- 3. Factor Xaiffn^tM']^ 

TBSB-ei/S^f^bi/cA-r y'^U H-^l#*i:?tlOML^i40ML®250 pg/mL Factor 
Xa (Enzyme Research Laboratories) §^mBCP (2.78 iM CaC12. 22. 2aiMU> 
BM (:7:t:^:7T5^>';i/n U > : :7;tX:7 7'5^>^;Hz:U >=75 : 25^ Sigma- 
5 Aldrich) ^^mBSB) ^M^V. S^^-^lBt^-r >^;x^->'3 >bfec 

-^J^l^fc, 20Mg/]iiL:7'D hn>tf> (Enzyme Research Laboratories) ^J:XS 
100 ng/mL^ttibMH^VH^ (Factor Va (Haematologic Technologies) ) 
t>TBCP^50ML^iIJbT^?MTnO:$^^MjS$i4-;^Co 0.5 M EDTA^lOAtL^iDf^ 
<i:fc:J;DM^&^#Jl:$-a-feo ^ (DSJ^;^ISfc, 1 mM S-2238^^ (Chromogenix) 

10 ^50/iL»b, ^^a-^so^rei-f >^rL^->'3 m mizm^^yt 

S^Microplate Reader Model 3550 (Bio-Rad Laboratories) X-mi^VTzc 

7- 1. A-r>^U F-^^^e.(DfeT;#:RT^^:^^n-Hf ^DNAifitOiSM 

15 ifCF. IXa*n;#:&^Vit«F. XtrL#:SII^-r^A'l' H— QIAGEN(R) 
RNeasy(R) Mini Kit (QIAGEN) ^m^^XWimm$dM(D:^mzU^^±mk^mti^V 

Superscript cDNA'&^i^X^A (Invitrogen) ^m^^xmmmBmcDZfjmizm^ 
RT-PCR^tCi; 0 — ^^mcDNA^-^^ bfco 

20 

7 - 2 . j5i#:HII pJ^MJ^®PCR(^ J; ^i^ili t@5^iJ^W 

'^OT.m.mmpi^mm. m) mk<Dmmm':f^^'^—ti^x. Krebber6®fg 

^ (J. Immunol. Methods 1997;201:35-55) izmmom:/^^^-^^^^ 43 J; 

zmy°^^^-u^m^mMvr^. #o. 5/zl®ioomm hb y°^-('^-M^^^^<k 

25 IOOmM HPy-^^^-^'&il^^fflViT. ^jiK?S25ML ( 7 - 1 TP^b;^cDNA^ 
1^2. 5/iK KOD plus buffer C^^I&iS) . 0. 2mM dNTPs. 1. 5mM MgC12, 0. 75 
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units DNA polymerase KOD plus mmmm) ) ^PSb/co PCR«. it- 
^^—GenePm PGR system 9700 (Parkin Elmer) ^ffiV^T, cmm}n<Dmm 

(Dfmmzj^^cx. mx:-^z^mi}\imw:. nx: 2o#, ssr 2o#, 72'c 

5 ISift. 9AV 20#, 46'C 20#. 68^: 30#J&^e.:^^SJS^^l+>--r ^;i/<hbT51^--f 
$e)J;i94'C 20#> BSt: 20#> 72^ 30#j5^e>7'=f:^Si;S^^l-y-^^;VibT 

m^mizmi^rco @e^©it-f x (moobp) (Dmrnwrh-^Qmnick cei 

Extraction Kit (QIAGEN) SfflVi, ^'f^M^^B^»f3m©:;^i*T^^b, 
10 30/zl"Tr^tilbfeo #DNA|ifjt®^tX@H^!l^^, BigDye Terminator Cycle 

Seauencing Kit (Applied Biosystems) ^fflV^, DNAv^— i^x>+f— ABI PRISM 
3100 Genetic Analyzer (Applied Biosystems) IZX. ^HWim^mM(D:^^\z 
m^'^^hfco *^^fCcfcD^^bfciH^fJP^«ftffV:7 hGENETYX-SV/RC 
Version 6.1 (Genetyx) izXit^M^h. M75:§@B^J^*-r^fe©^ig^bfco 

15 

sfi mmmtmrnEmh- (sfi i-vh) mm(Drc^\z. y-^-r-r-HB® 

20 (Gly4Ser)2- U >;^J-SB^J^Sf i mfrSRii^Wf ^ic^f SH^^iJ (@B^iJ#-^ : 3 
1) ^^Mbfct)® (:/^-f7— VH-5' end) ^Jllcbfeo ^O.SmI^IOmM 
IB^JilfMW^'^-r^-VH-S' end43J;C/ IOmM y°^-rv— scfor (J. Immunol. 
Methods 1997: 201: 35-55) ^fflV^T, MJi£^M20/xL (7-2Ti^Mb;^c)^MVH 
cDNAiiifrsHrit^lSlMl, KOD plus buffer (m^mM) . 0. 2iiiM dNTPs, 1. 5mM 

25 MgC12, 0.5 units DNA polymerase KOD plus CMWWm) ) ^ii^bfcc PCR^3;. 
iJ— x';i/l5--riJ7^— GeneAmp PGR system 9700 (Parkin Elmer) SrMV^T, irM* 
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(Dmmommmzm^ m°ci:z^mimM^ 98°c 2o#, 58°c 2o#\ 
mmm^. 2o#, 46*c 2o#, es^c zom^^fs^^Kit^^i-^^ ^ )vtvx5 

)vmm.%wj\zmvrzo b^cd^^x mmhp) <Dmm}f^^mmick cei 

Extraction Kit (QIAGEN) izxmifmmmmm(D:^mxmmi^. «M7jc30ML-e 

^'^Xiri#:LiipT^M:^(VL) cDNAiifm^tlcDfcJ^lC. ^-TKrebbere.®!!^ (J. 
10 Immunol. Metliods 1997; 201: 35-55) lamcD^O. 5mL®100mM LBy^-f x'— ^ 
^m^^ZS 100/xM LPy^-f x'-^^^^MViT, S^S^ 25mL (7-lTliM 
b;^c-DNA^^^2. 5/zL, KOD plus buffer mWWm) . 0. 2mM dNTPs, 1. 5mM 
MgC12. 0.75 units DNA polymerase KOD plus (m^mm.) ) ^mmi^Tco PCR«> 
+1— v;Ht-<ii7^— GeneAmp PGR system 9700 (Parkin Elmer) ^fflViT> ©f)t 

15 (Dim'^(D9J}mmzm^. Mx:xz^Ammm^. 94°c 2o#\ 46°c 2o#\ esr 3o# 

^^^f^^Kfts^i-*)--^ ^ Jiiii^x^^-i ^ }V. -^^izMx: 20#, ssr 20#, 72t: 

3o#75^6/^cC^K)i&^ii^-r^;vtbT30it-ri^;v®^ft=Tffofeo pcr^. Kmm 

^1% T;9~D-x^>«m^Tci!]^c#tb/co @6^®it-rx (i^4oobp) <Dinmmh''& 

QIAQUcick Gel Extract io Kit (QIAGEN) \zxmHmmmmm(D:^mxmm:V. 
20 M«7K30ML-T?^mUfe„ Mifj=ir«^®C5l5)^fc:/^^v-LFS5fe® (Gly4Ser) 3- 

vyti-mmf)m^u-^nr^'^tm\z^^o Miif>i-c*«^^sfi mmuit^mwr^ 

B&3X\ y^^^-UO (Gly4Ser)3- U >;^-ia^J§Sf i mmmt^^t^\z 
^-rSB^J (SB^J#-^: 3 2) ^^Sbfefe® (y^^-fT- VL-3' end) ^ffl^b 

fee sfi I -^iffm^j-jpvLiTit (sfi i-vL) m^(Drcmz. =&o. 5ml©iomm 

25 VL-3' end7'^-i'v-^-a-i^:feJ;lX 10 //M sebacky^-T "n'-^^ V^T. MJli:^ 

20;aL rnmi mmmmwrnmi III, kod pIus buffer mwmm) . o. 2mM 



wo 2005/035753 



PCT/JP2003/013062 



- 50 - 

dNTPs, 1. SniM MgC12, 0.5 units DNA polymerase KOD plus (m^WW.) ) 
rnVTco ?mt. 1^— GeneAmp PCR system 9700 (Parkin Elmer) 
^fflV^T. MX:'^^mmi}mM. 9AX: 20#. 46*0 20#, 68*0 30m^<^tJi^^m 
^JVtVX^-^^ ^)]/. ^ib\z9A°C 20#\ 58t: 20#. 72'C ^Om^^t^. 

5 §>Kj*;;^ii^--i'^;i'ibT30it^^7;v®^#-trfTofeo vcm. K^m^n 

n-Xy;i/«M^«jfc#^b7to ae^J^it-fX (moObp) <DmmWf}i^Qmmck 
Gel Extraction Kit (QIAGEN) ^m^^. ^#IJ£§)!»fE«^0:&?^T)ttMb. MM7jc 
SO/xLT'^mbfeo 

mmsfi i-w^^mt'i i-vL^jt«sfi i (^ti^/^^:t) izx^Hmmmtd. 

QIAauick PCR Purification Kit (QIAGEN) §ffll/iT^#iJ£5g»IB«©>^^7?3» 

m^y hmH(DmieT eb ao/xLT^^ffibfec 

7-4. k hIgG4-V'^X4^p<^-ffl#M14IgG*rL#:^^ffly^X5 H 
15 @fi<Jc0zia#^'l4IgGlfL#:^:^^r§l^f^. #HII(D^^n^^^^fl^^$-&^;^c 
se)l::lgGl(Dknobs-into-holesfe#f (Ridway et al.. Protein Eng. 1996; 9: 
617-621) ^#%{ClgG4CDCH3^i^^<DT5ymgm#:^f^mbfCc ^-TT'a 

(IgG4ra) mmC. T366W«^#-Tr& D , ^-T^b (IgG4rb) ^1E356C, T366S. 
L368A^ Y407VO«i|{$T$)^o M«m#© t: ^v^-^J^t 'feSm (- 

20 ppcpscp- - > -ppcpPcp-) ^mxvr^o :^mm\z^^. ^E^y^uw-tfsir)^^ 
mm\zi^^^^^\z m^^^ ^mM^^^~t\^x^fs.^mmxmmti^ 
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>mmm^^^— pcdna4 (invitrogen) ^mMr^^-^him^ti^fKDmmm m 

l75:Vib|lI2) . 'tf3:t>t>mmmmmi^if'^)VMm (ILSss) (Proc. Natl. 
Acad. Sci. USA. 1984: 81: 1075) (Dymzmmf3:^^:^ifii^'^^mi^ (Wm^ 
bVL) <t:t hIgG4ra^SM^ (iB»-^ : 3 3) rj:i,> V k mnmm (@B^'J# 
5 3 4) ^m.^j^Ajri^<D (pcDNA4-g4H7^VibpcDNA4-g4L) ^r^mhtci. ^-f. 

pcDNA4^^<z)v;i/5^i7n-n>^it-i' hiz^^T^mmmm^m'^^ hEco rv*3 

^Xho I (^tJ^/-^^^) X-mitl^fz^^iz. QIAauick PGR Purification Kit 

10 (QiAGEN) izxmHmmmnm(D:^m'T:mmv. dna polymerase KOD mi^wm) 
^m^^xmHmmmmm(DKm^mmzxi2x:iQ^mKm-^^. ^m^^mihv 

fee M^tt'fbTfe Wit ^QIAauick PGR Purification Kit (QIAGEN) IzxmHWl 

mmmm<D:^mxmmv^ Not i (^ti'^/'^^^t) xm^tLrc. mm i-biuntfr 

it (^n^'ni?Jl. 6kbfj:Vibl. Okb) t^Eco RV-Not I-rmbfepcDNA4^. 

15 Ligation High mwwm) ^m^^xmHmmm$m<D:^mzm^m^i^^^m^^f 

ofec mK^M\z^ri±mWm^aW (Gompetent high DH5q! iMWWm) ) ^ 
mn^^l^Tco #e>nfeT>lfi/U ^ftl^iJ^n— >j;DQIAprep Spin Miniprep 

Kit (QIAGEN) ^fflV^T^-^ :7°^X^ ^^DNA^milbfec 

20 pIND (Invitrogen) ^H^^V^ULII^n^^n® (0 2fj:V^b0 3) , 

fd::b-e.»jWMv':i7^:^;HB^U (IL3ss) (EMBO. J. 1987; 6: 2939) (DTmiz 
3i^J'cj:V'i77.tn;#:nr^M:^ (VH;^VibVL) ^ k MgG4r b^S^:® (IB^1#^ : 
3 5) ;^VibAC^^M:^ (iB^I#^: 3 4) ^m.^J^/vrd^<D (pIND-g4H/feVi b 
pIND-g4L) ^tuizl!0^tSf;iIiJ«9f^«U. FDNA^^iibfeo 

25 

7-5. ~m<m^'\itn.^^m^^^ -mm 
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7 - 4TfSS$nfe5^ h^-^^^^) >mMmmmy°^X^ H (pcDNA4-g4Hfc?:Vi 

bpcDNA4-g4L) ^sfi iT^b. KjtM'^n r:^^a~x^)vmm^mizmvrco 

Wsf)^tircm}^ (m^kW ^QUauick Gel Extraction Kit (QIAGEN) ^MV^, ^# 

j^^-r^ 7-3Tf«$n7tSfi I mm IXa^#:**Sf i I-VHT^V^USfi I-VLif 
it^Quick Ligation Kit (New England Biolabs) ^ffl ViT^#i^H^»IB*fe©;^ 
fe^c^Vijg^SjS^ffofeo mKmm\zJ:V±mmm5am. (competent high 

dh5q! (M^wm) ) ^mm^mi^fco ■^rz. 7-4xmm-^tirzSf\ imx^ 
10 y^v>mmi^mmmmm^^x^]^ (piND-g4Hfcj:viL'PiND-g4L) ±7&t 

mint. ^n^n\zMm'r^7-3-vmm'^nrzSfi imitw.m^m^sii 1- 

F. IXatn;#:^>^ ^HilfJ^V^ ULii^ig^^ ^-(DtzLmz. my^^^^JmzM^-^ ^ 
CMV Forward priming site^T— — ;i/-r^21-mer<D:/^-r -r— CMVF (SH^J#-^ : 
3 6) t#A^I5{iT»fE{;il¥^E-r^BGH Reverse priming site-^T:::-;^^"^ 18- 
mer©:7°^-r N'— BGHR (iH^iJ#-^ : 3 7) ^-^sfebfe (Sigma Genosys) o iriF. X 

24-mer®'7°^-r^-EcdF (ia^J#-^ : 3 8) <h#AfMi™Jc#ftt-^BGH 
Reverse priming site^Tn— ;i/-r§18-mer®:7°^-r '^^BGHR (@H^!l#-^ : 3 
7) -^^iSLlytz. (Sigma Genosys) o n p-— PCR®;^ie)f::, >Ki^^^20ML (# 
10MM:7°^-r^-0. 2mL. KOD dash buffer {-M.Wmm) . 0. 2mM dNTPs. 0.75 
25 units DNA polymerase KOD dash (^#l&») ) ^Mbfco M^JJC^^. 

^il»m^51*^AbPCR^ffofco PCR«. ■7;H^-r^^-GeneAmp PGR 
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system 9700 (Parkin Elmer) ^mv>X. 96°CT-l^PBlMt^. 96°C 10#> 55°C 

m)n:m^^nrc^u—y^muvrco mmm.m\-t. exosap-it (Amersham 

5 Biosciences) ^m\^^X^^mmm\z.m^. ^Mm<D'X'y-(^-tm'?^(D:^mmh 
^ff-DtCo ^dmWx>i(Dm.Mmmt. BigDye Terminator Cycle Seauencing Kit 
(Applied Biosystems) ^m^K DNA>— ^x>it— ABI PRISM 3100 Genetic 
Analyzer (Applied Biosystems) izxmUmmmmm(D:^mz'^\,^^^Vrz. 2^ 
:^mz<kV^^Lr^mmm'^Mm'jyhGEmiYI-SY/K version 6.1 (Genetyx) 
10 izXM^i^^ VHt;ioi/iT#A^^^M#®AoTVifcj:ViSe^ii7o— ^fz. 
\UZ'Z>\^^X/\^^^J F-^T^M^nfeP3UlS*m»^^ <h«M:^ 0#A^^ 
^1 V i o T I i fj; g Si) ^ o - > ^31JR L fee 
mm^^n—>f)-^e>. QIAprep Spin Miniprep Kit (QIAGEN) ^ffiV^T^^:/ 

'^hxm.m^^^^'yimmu^^^-^. ^n-€npcDNA4-g4ixaHn. 

pcDNA4-g4IXaLn. pIND-g4XHn^bTpIND-g4XLnt^#ttfeo ^"^^X^ 
f ^ ^ T4°C T b fe o 

8-1. DNA^I^(Z)flM 
feT:#:?&MHL^}>^^iiffl>^:J7:^- (pcDNA4-g4IXaHn^bTpcDNA4-g4IXaLn) 

xm^^^^lzmUT^^lzTetU 7V!yit"^3- Ff^r^'^x^ FpcDNA6/TR 
25 (Invitrogen) T&t^sR^n^o *fe^ tn:#:feMHL^^^iiffl^^7i5^^ (pIND- 
g4XHn ^UTpIND-g4XLn) «mj4l3j^;i/^>T^^Xi^y-r V >IS<K#: (:^I^:^:?;-x- 
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pVgRXR (Invitrogen) 5^>^'^^$n§c ^^X. m^mM(Dh^>7.y x-^z^a > 

5 pcDNA4-g4IXaHn> pcDNA4-g4IXaLn. pIND-g4XHn^bTpIND-g4XLn^#218. 8 ng, 
pcDNA6/TR^bTpVgRXR^^1312. 5 iLgm^^rz.o 

8-2. »jt/mcDh^>X:7a:i7>-3 > 

}r.hmmmmm^mEK2mm (invitrogen) ^io%fcs (moregate) ^-^ty 

10 dmmm (Invi trogen) ^MMV. 5 x lOWmL^^ffllS^^T^^^ffllSffl 12-wel 1 y° 
U-h (CORNING) (D^vieU^ljaLir'Dm^^^C02-^ y^zL^-t^- (37*C, ^% 
C02) P^xmmvrc. 8-lTiSSSbfe^°^X5 FDNA^?K^h^>X:7 3i^>^3 
yUM. Lipofectamine 2000 (Invitrogen) 7ML<i:0pti-MEM Il^i-Ife 
(Invitrogen) l^Q iJ,l(DmM^lMXXm.U20^mBmi^rz.h(D^^yieU(Dmm^ 

15 ^Ab, 4~50#Fm1. C02-r>^^^-^- (37°C(CT5% C02) (^"e-T 

8-3. -w'^mmgG^^cDmmmm 

20 lMg/niL0D5^h^lJ-^^U> (fn^^lfimxH) ^^$^1 ml CHO-S-SFM-II 

(Invitrogen) Itifi^^Ab. C02^>^^^-^- (37°C, 5% C02) l^T 1 S 

b> — B-l mL CW-S-Sm-UmmiZTm^VTci^. 5jtiM©#:^X-T-n>A 
(Invitrogen) mL CHO-S-SFM-imii^SAb. C02-r >^:l^-:^- 

25 (37t:. 5% C02) F*gT2 075:Vib3 H^^UT, trL#::fcMHL:«-^®^:n)^^liil 

#^fTi/^itftfe4'-v-S#sttigGtn:#:^5^t:>$i^feo mm±mumi\^-^ tiTc^. 
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m'L-m^ (*^2000g. b^m. ^U) Lxm^l^Sb. CTMicroconD 
YM-50 (Millipore) -vrnW^ff^rzo Mit>:7°;i/tt^M-r-5ST4t:Tl^#U7to 

5 Goat affinity purified antibody to human IgG Fc (Cappel) ^coating 
hnffeTlzxiiig/TsiUzmMh. Nunc-Immuno plate(^iaMtib;^o Diluent buffer 

(D. B. ) izxy^ay^^y^^'mmLrc^. d.B. ^m\^^xmm^zmmiyr::^m±m1)' 
>:/)v^mmvrco ifi»mmwm(Drzib(D7.^>y-\^^hx. 1000 
ng/M^62mmmxd.KizTn^m^m.vr:i}^higGA (}ihm<\:mT¥in.i^. wo 

10 99/51743#M) ^mmizmmLtco 3mmmvrc(Dt>. Goat anti-human IgG, 
alkaline phosphatase (Biosource International) ^KJ^-^itfto sm^^b 
fc(Dt>. Sigma 104 (R) phosphatase substrate (Sigma-Aldrich) ^SKthX 

^ytm^J-y-Model 3550 (Bio-Rad Laboratories) iz^V. 
S655nmibT405nm®®:)ie^^M^b;^Co Microplate Manager III (Bio-Rad 

15 Laboretories) Vy h^y :c7^m\^^X. >^^— \^(Dmmm^^^mm±m^(D 

mmm i o ] f. vi iia im'mtmmmi 1 1 mj-) #«teT y-^^ 

20 Sfc. &.'r<DKmn±X^M.X'i=f^rzo a. 75Mg/iiiL®Factor IX (Enzyme 

Research Laboratories) AO ul^^i^mmo iil(Dm'a^^^%:r:'7^U— h^^Xl^ 
m >4^a.^-i/3 >bfeo ^Biz^cDB-^miz. 10 ng/fflL©Factor XIa 
(Enzyme Research Laboratories) lO^L. 50//g/mL(Z)Factor X (Enzyme 
Research Laboratories) 20/^L. 400Mg/mL®phospholipid (MMM5-30m) 

25 5mL, 5mM CaC12ilmM MgC12^^mBSB (iJ^T> TBSB-Si:#f ) l^ul^mmV. 

mmKm^miih-^'i^rzo iwrnis^i*-;^©^. o. smedta lo^L^jn^-^iitfc 
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^^fi655nni) f':fett-5©3fe^€:Model 3550 Microplate Reader (Bio Rad 
Loboratories) iz^rimm^Tc. F. VIIIa«?gtt«. m^mm(D3Q^m(D}^^m 

5 mm) o 

Phospliolipid(D^$*^cmBSB. Factor XIa, Factor IX:&tXFactor KDmMiz 

fe*MS-2222 (Chromogenix) t^Vy^U>m (0.6 mg/L hexadimethrine 
10 bromide (Sigma) ) (Dliim-^MT^)^. 

^Wl^Vtc (0 6) o 

15 !k-Mm^st.m<Dmmm^=:.mmmit iKm^^jE-r^fj^m^f^-'izT^r^mz. 
f.mix^skm^m^^rzL^'mt^^huy^'y^x'^ymm (aptt) \z%it^m 

(Biomerieu) 50mLS.D^APTTM^ (Dade Behring) BOmLcd^I-^t^^ST^CT 3 ^ 
miUUVr^o mmR}t^U2{) mMa)CaC12 (Dade Behring) jil^mU'^mzMA. 
20 ^Z.t\z^r,mts^^^rco CR-A (Amelung) •fymm^ntcmOk (Amelung) \zX 

^ & iz. mhmmmm (aptt) (D@^5§&^(Di«55^o:^cXBi2/sB04ic'3ViTas{3^ 

(09) o 

25 C^»a2 3 tn;#:»M 

8 ^CfB«0^i£T#e>n/clOmL®*«±?*^Centricon (R) YM-50 
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(Millipore) \z^V. 1 niL^-Tr^ftlib;^o cn^clO/iLCD10% BSA. 10mL©1 % 
Tween(R) 20:S:O^100/iL©rProtein A SepharoseTM Fast Flow (Amersham 
Biosciences) ^^llPb. AX:-C~m^mBm\^rz.o ^(Omm^O. 22 insKDy 
^-tiyymtiaireem-m (Millipore) iz^h. 0.01% Tween (R) 20§-^mBS 
5 muiUzxmmm^. rProteln a SepharoseTM^Jii^lOOML® O. 01« 

Tween(R)2o^^^^lo mM Hci. m. o\zmmiyXd^m^mvrc<Dt>. itn^^mH^ 

•^i±rco W^iz. 5AtL©lM Tris-HCl . pH8. 0^1lPAT4'fabfeo Microplate 
Manager III (Bio-Rad Laboretories) V 7 h'i7xT§fflViT> Xi^>^—]^<D 

10 *bfCo 



mM^t-f3i^%(Dhi^\^^\zmW'^n^o 
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1 . mmm^Mo^immm^mr^-mwm^ifi^o 

9. ifLARliSln;#ic43tt^TI2 (a) (DT ^ ymMm^^^f<S:^'^^mmh. tri 
AR2IItn;#:(ccfelt^TfS (b 1) ~ (blO) (D^^^nf)^z$^m<Dr s. /m 

(bl) HllRj^M«/i)^WiJ#^ : 7 (cfBlc©y5ymiB^iJTfeD> LUnJ 



( b 2 ) Hm^^mM^^mm^^ : 9 fciB^or 5 y ^iH^jTafe d ^ l m.'^ 
^mm^w^m^ 1 0 iztEm(Dr^ymMm 

(bS) HM"5T^M:^;^«m-^ : 1 9 tc|Bm©r$ ymiB^JTafe D> 
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1 0 



(b4) um^mmmf)mmm^ : i 3\zmm<DT^ymMm-^'&^^ lii 
(b5) um'^^mmmmmn: 2 3\zmm<Dr^ymmm-^^D. 
(b6) -i^m^^wmmnmn : ^\z.%m.(DT^jwmr^-hx>. Liipj 

(b7) Hi«Rj^M:^/^)tia^J#-^ : 1 7 ^;ifBm®T5 / ^S2^J-tf^ D . 

Br^M;^>o«^j#-^ : 1 8 tctBm®T$ y msB^j 

(b8) HiinJ^M*i/OWJ#-^ : 1 5fCf3«c(DT$yMiB^JT^D^ Lli 

: 1 6 \zMm.(DT^jmun 

(b9) HlS-5J^M;^/0^WJ#-^ : 2 1 (-ffB«©T 5 yMiB^JT$>D, 

(b 1 0) H^pJ^Mi^:^)^WiJ»-^ : 1 1 fCfBi)c®T5 yMiB^UTS L 
MpT^M:^75^'@B3?'J## : 1 2 fc|B«©T^ /mSa^J 

irLARlfl^TLftJc^nt^TtB (a) (DT ^ jmm^W^f^^'^^mM.t.. la 
AR2MtrL#iC:felt^Twa (bl) ~ (b 3) (Dt/iTm^^CfBmcDT5 / m 

( a ) Hil pJ^M^;0^1B^iJ#-^ : 3 ^^IB«(DT 5 J MIB^JT^^) 0 > L II 

( b 1 ) Rl^M^>??^IB^J#^ : 9 ICtBm^T $ y MIB^JTSb D . L ^ 



1 OfclBS^T^yMBH^iJ 



1 1 



(b2) wm^^mmmmm^ : 'd\z.tm.(OT^jwm\\^-hx^. lh 

(b3) HiioJ^M:^;0^^@BM#-^ : 2 1 (::iB«©T5 7 mSB^'JlTafe U , L 
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13. mm^^^MBMrnmrn-vS)^. m^Mi 2izM^m.(Di[n.^o 

16. HIICDR3cDiH^ij7j>^WJ#-^ : 4 2> 46. 50, 54, 58, 62, 66, 
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VH 
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SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Bispecific antibody having the ability of substitution for 
functional protein 

<130> C1-A0313P 

<160> 82 ' 
<170> Patentin version 3.1 

<210> 1 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
15 10 1,5 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Phe Tyr 
20 25 30 

Trp He Asn Trp He Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 
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2/6 4 

35 40 45 

Gly Arg He Asp Pro Tyr Asp Ser Glu Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 

Lys Asp Lys Ala He Leu Thr Val Asp Lys Tyr Ser Ser Thr Ala Tyr 
65 -70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Ala Lys Gly Val Tyr Asp Gly His Trp Phe Phe Asp Val Trp Gly Ala 
100 105 110 

Gly Thr Ser Val Thr Val Ser Ser 
115 120 

<210> 2 

<211> 108 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Asp He Val Met Thr Gin Ser His Lys Phe Met Ser Thr Ser Val Gly 
1 5 10 15 
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Asp Arg Yal Ser He Thr Cys Lys Ala Ser Gin Asp Val Ser Thr Ala 
20 25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He 
35 40 45 

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Ala Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Thr 
65 70 75 80 

Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin His Tyr Arg Thr Pro Pro 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg 
100 105 

<210> 3 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala 
1 5 10 15 
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4/6 4 



Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr 
20 25 30 

Asn Met Asn Trp Val Lys Gin Ser Asn Gly Lys Ser Leu Glu Trp He 
35 40 45 

Gly Asn He Asp Pro Tyr Asn Gly Asp Thr Asn Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Leu Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Arg Gly Trp Leu Leu Pro Phe Ala-Tyr Trp Gly Gin Gly 
100 105 110 



Thr Leu Val Thr Val Ser Ala 
115 



<210> 4 

<211> 108 

<212> PRT 

<213> Homo sapiens 
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<400> 4 

Asp He Leu Met Thr Gin Ser Gin Lys Phe Met Ser Thr Ser Yal Gly 
1 5. 10 15 

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gin Asn Val Gly lie Asn 

20 .25 30 , 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Ala Leu lie 
35 40 45 

Tyr Ser Ala Ser. Tyr Arg. Tyr Ser Gly Yal Pro Asp Arg Phe Thr Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Asn Yal Gin Ser 
65 70 75 80 

Glu Asp Leu Ala Glu Tyr Phe Cys Gin Gin Tyr Asn Ser Tyr Pro Leu 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 

<210> 5 
<211> 117 
<212> PRT 
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<213> Homo sapiens 
<400> 5 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 15 

Ser Val Lys lie Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 
20 25 -30 

Ala He His Trp Val Arg Gin Ser His Ala Gin Ser Leu Glu Trp He 
35 40 45 

Gly Val He Gly Thr Tyr Ser Gly Asn Arg Asn Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 
85 " 90 95 

Ala Arg Ser Ala Gly Tyr Ser Leu Asp Phe Trp Gly Gin Gly Thr Ser 
100 105 110 

Val Thr Val Ser Ser 
115 
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<210> 6 

<2n> 112 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50- 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Lys His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
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100 



<210> 7 

<211> 119 

<212> PRT 

<213> Homo sapiens 



8/6 4 
105 



110 



<400> 7 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu lie Glu Trp lie Arg Gin Arg Pro Gly Gin Gly Leu Glu' Trp lie 
35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Ser Lys Ser Ser Lys Asn Leu 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Ser Gly Val Tyr Gly Ser Ser Pro Asp Tyr Trp Gly Gin Gly 
100 105 110 

Thr Thr Leu Thr Val Ser Ser 
115 

<210> 8 

<211> 113 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 



Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 
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1 0/6 4 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 9 

<211> 118 

<212> PRT 

.<213> Homo sapiens 

<400> 9 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 
20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 
35 40 45 

Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 
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1 1/6 4 

50 55 60 

Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Gly Trp Val Ser Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 

Ser Val Thr Val Ser Ser 

115 . 

<210> 10 

<211> 113. 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 
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Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Yal Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Ar-g 



<210> 11 

<211> 118 

<212> PRT 

<213> Homo sapiens 

<400> 11 

Gin Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Pro Gly Thr 
15 10 15 
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 
20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 
35 40 45 

Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 
50 55 60 

Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Gly Trp Val Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 



Ser Val Thr Val Ser Ser 
115 



<210> 
<211> 
<212> 
<213> 



12 
U3 
PRT 
Homo 



sapiens 
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<400> 12 

Asp Val Leu Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95. 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 



Arg 
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<210> 


13 


<211> 


117 


<212> 


PRT 


<213> 


Homo 


<400> 


13 



Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
1 5 10 15 



Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Arg Phe Thr Asp Tyr 
20 25 30 

Ala He His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 

Gly Val He Ser Thr Tyr Tyr Gly Asn Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Ser Leu Thr Ser Glu Asp Ser Val He Tyr Tyr Cys 
85 90 95 



Ala Arg Ser Gly Gly Ser Leu Met Asp Tyr Trp Gly Gin Gly Thr Ser 
100 105 110 



wo 2005/035753 



PCT/JP2003/013062 



16/6 4 



Val Thr Val Ser Ser 





115 


<210> 


14 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


14 



Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 - 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val- Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 



wo 2005/035753 



PCT/JP2003/013062 



1 7/6 4 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
. 100 105 110 

Arg 



<210> 15 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<400> 15 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 15 

Ser Val Lys lie Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 
20 25 30 

Ala Met His Trp Yai Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 



Gly Val He 
50 



Ser Thr Tyr Tyr Ser Asn Thr Arg Tyr Asn Gin Lys Phe 
55 60 
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Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He Tyr. Tyr Cys 
85 90 95 

Val Arg Ser Gly Gly Ser Asn Met Asp Tyr Trp Gly Gin Gly Thr Ser 
100 105 110 

Val Thr Val Ser Ser 
115 

<210> 16 

<211> 113 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Asp He Gin Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 



Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 
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Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Yal Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 ' 105 HO 

Arg 



<210> 17 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<400> 17 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 
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20 



2 0/6 4 
25 



30 



Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 



Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 
50 - 55 60 



Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala-Tyr 

65 70 "^5 80 . 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Ser Ser Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 
100 105 110 

Val Thr Val Ser Ser 
115 



<210> 18 

<211> 113 

<212> PRT 

<213> Homo sapiens 



<400> 18 
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Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 ' . 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 19 
<211> 119 
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<212> PRT 

<213> Homo sapiens 

<400> 19 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Pile Tiir Asn Tyr 
20 25 30 



Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Pro Glu Trp lie 
35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn He Arg Tyr Asn Gly Lys Phe 
50 55 60 

Lys Gly Lys Ala Tlir Leu Tlir Ala Asp Lys Ser Ser Ser Tlir Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Asp Ala Tyr Tyr Val Gly Ala Met Asp Tyr Trp Gly Gin Gly 
100 105 110 



Thr Ser Val Thr Val Ser Ser 
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115 


<210> 


20 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


20 



Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 



Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 • 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leii He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 



Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 
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Thr His Phe Pro Gin Thr Plie Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 



<210> 21 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 21 

Gin Val Gin Leu Gin Gin Ser Glu Ala Glu Leu Val Arg Pro Glu Thr 
1 5 10 .15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Arg Asn Tyr 
20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 -40. 45 

Gly Val He Asn Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe 
50 55 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 
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Met Gin Leu Ser Ser ,Leu Thr Ser Asp Asp Ser Ala Vai Tyr Phe Cys 
' 85 90 95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp Tyr Trp Gly Gin Gly 
100 105 110 

Thr Ser Val Thr Val Ser Ser 





115 


<210> 


22 


<211> 


113 


<212> 


PRT 


<213> 


Homo 


<400> 


22 



Asp He Yal Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
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50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

65 70 . 75 80, 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 23 

<211> 119 

<212> PRT 

<213> Homo sapiens 

<400> 23 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe He Asn Asn 
20 25 30 



wo 2005/035753 



PCT/JP2003/013062 



2 7/6 4 

Leu He Glu Trp Val Gin Gin Arg Pro Giy Gin Gly Leu Glu Trp He 
35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Val Lys Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 
85 90 ,95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp His Trp Gly Gin Gly 
100 105 HO 

Thr Ser Val Thr Val Ser Ser 





115 


<210> 


24 


<211> 


113 


<212> 


PRT 


<213> 


Hobo 


<400> 


24 



Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
1 5 10 15 
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Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser , Arg Val Giu Ala Glu Asp Leu Gly He Tyr Tyr Cys Trp Gin Gly 
85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 

<210> 25 
<211> 117 
<212> PRT 
<213> Homo sapiens 
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<400> 25 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
15 10 15 

Ser Yal Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 
20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 
35 40 45 

Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 
50 55 . 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Ser Tyr Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 
100 105 110 



Val Thr Val Ser Ser 
115 
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<210> 26 

<211> 112 

<212> PRT 

<213> Homo sapiens 



<400> 26 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val thr He Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
• 35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 



Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 
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<210> 27 

<211> 22 

<212> DNA . 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 27 

cagctatgaa atacctattg cc 22 

<210> 28 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 28 

cttttcataa tcaaaatcac egg 23 



<210> 29 
<211> 19 
<212> DNA 



wo 2005/035753 



PCT/JP2003/013062 



3 2/6 4 

<213> Artificial 
<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

attgcctacg gcagccgct 

<210> 30 
<211> 20 
<212>'DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 30 

aaatcaccgg aaccagagcc 

<210> 31 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
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<400> 31 

ttactcgcgg cccagccggc catg 24 

<210> 32 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 32 

ggaattcggc ccccgaggcc cactcacg 28 

<210> 33 

<211> 1215 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ggcctcgggg gccagctttc tggggcaggc caggcctgac cttggctttg gggcagggag 60 
ggggctaagg tgaggcaggt ggcgccagcc aggtgcacac ccaatgccca tgagcccaga 120 



cactggacgc tgaacctcgc ggacagttaa gaacccaggg gcctctgcgc cctgggccca 180 
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gctctgtccc acaccgcggt cacatggcac cacctctctt gcagcttcca ccaagggccc 240 



atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 300 



ctgcctggtc aaggactact tccccgaacc ggtgacggtg tcgtggaact caggcgccct 360 



gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 420 



cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 480 



tcacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 540 



cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 600 



acccaaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 660 



gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 720 



tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 780 



caccgtcctg caccaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 840 



aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 900 



acaggtgtgc accctgcccc catcccagga ggagatgacc aagaaccagg tcagcctgtg 960 



wo 2005/035753 PCT/JP2003/0 13062 
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gtgcctggtc aaaggcttct accccagcga catcgccgtg gagtgggaga gcaatgggca 1020 

gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 1080 

ctacagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 1140 

cgtgatgcat gaggctctgc acaaccacta cacacagaag agcctctccc tgtctctggg 1200 . 

taaatgagcg gccgc 1215 

<210> 34 

<211> 684 

<212> DNA 

<213> Homo sapiens 

<400> 34 

ggcctcgggg gccgaattcc taaactctga gggggtcgga tgacgtggcc attctttgcc 60 

taaagcattg agtttactgc aaggtcagaa aagcatgcaa agccctcaga atggctgcaa 120 

agagctccaa caaaacaatt tagaacttta ttaaggaata gggggaagct aggaagaaac 180 

tcaaaacatc aagattttaa atacgcttct tggtctcctt gctataatta tctgggataa 240 

gcatgctgtt ttctgtctgt ccctaacatg ccctgtgatt atccgcaaac aacacaccca 300 
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agggcagaac tttgttactt 

tgcaccatct gtcttcatct 

tgttgtgtgc ctgctgaata 

taacgccctc caatcgggta 

cacctacagc ctcagcagca 

ctacgcctgc gaagtcaccc 

gggagagtgt tagagggcgg 

<210> 35 

<211> 1215 

<212> DNA 

<213> Homo sapiens 

<400> 35 

ggcctcgggg gcctcccagg 
tgcacacaaa ggggcaggtg 
tgcccctgac ctaagcccac 



PCT/JP2003/013062 



3 6/6 4 



aaacaccatc ctgtttgctt ctttcctcag gaactgtggc 360 



tcccgccatc tgatgagcag ttgaaatctg gaactgcctc 420 



acttctatcc cagagaggcc aaagtacagt ggaaggtgga 480 



actcccagga gagtgtcaca gagcaggaca gcaaggacag 540 



ccctgacgct gagcaaagca gactacgaga aacacaaagt 600 



atcagggcct gagctcgccc gtcacaaaga gcttcaacag 660 
ccgc 684 



ctctgggcag gcacaggcta ggtgccccta acccaggccc 60 



ctgggctcag acctgccaag agccatatcc gggaggaccc 120 



cccaaaggcc aaactctcca ctccctcagc tcggacacct 180 
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tctctcctcc cagattccag taactcccaa tcttctctct gcagcttcca ccaagggccc 240 

atccgtcttc cccctggcgc cctgctccag gagcacctcc gagagcacag ccgccctggg 300 

ctgcctggtc aaggactact tccccgaacc ggtgacggtg- tcgtggaact caggcgccct 360 

gaccagcggc gtgcacacct tcccggctgt cctacagtcc tcaggactct actccctcag 420 

cagcgtggtg accgtgccct ccagcagctt gggcacgaag acctacacct gcaacgtaga 480 

tcacaagccc agcaacacca aggtggacaa gagagttgag tccaaatatg gtcccccatg 540 

cccaccatgc ccagcacctg agttcctggg gggaccatca gtcttcctgt tccccccaaa 600 

acccaaggac actctcatga tctcccggac ccctgaggtc acgtgcgtgg tggtggacgt 660 

gagccaggaa gaccccgagg tccagttcaa ctggtacgtg gatggcgtgg aggtgcataa 720 

tgccaagaca aagccgcggg aggagcagtt caacagcacg taccgtgtgg tcagcgtcct 780 

caccgtcctg caecaggact ggctgaacgg caaggagtac aagtgcaagg tctccaacaa 840 

aggcctcccg tcctccatcg agaaaaccat ctccaaagcc aaagggcagc cccgagagcc 900 

acaggtgtac accctgcccc catcccagtg cgagatgacc aagaaccagg tcagcctgtc 960 



wo 2005/035753 PCT/JP2003/013062 
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ctgcgcggtc aaaggcttct atcccagcga catcgccgtg gagtgggaga gcaatgggca 1020 

gccggagaac aactacaaga ccacgcctcc cgtgctggac tccgacggct ccttcttcct 1080 

cgtgagcagg ctaaccgtgg acaagagcag gtggcaggag gggaatgtct tctcatgctc 1140 

cgtgatgcat gaggctctgc acaaccacta cacacagaag agcctctccc tgtctctggg 1200 

taaatgagcg gccgc ^^^^ 

<210> 36 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 36 

cgcaaatggg cggtaggcgt g ^ 

<210> 37 

<211> 18 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 37 

tagaaggcac agtcgagg 

<210> 38 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 38 

ctctgaatac tttcaacaag ttac 

<210> 39 

<211> 116 

<212> PRT 

<213> Mus mus cuius 

<400> 39 

Met Glu Val Gin Leu Gin Gin Ser Gly Pro Gly Leu Val Lys Pro Thr 
1 ' 5 10 15 
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Gin Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr. Ser 
20 25 30 

Gly Tyr Tyr Trp Thr Trp He Arg Gin Phe Pro Gly Asn Asn Leu Glu 
35 40 45 

Trp He Gly Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser 
50 55 60 

Leu Lys Asn Arg He Ser He Thr Arg Asp Thr Ser Glu Asn Gin Phe 
65 70 75 80 

Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 
85 90 . 95 

Cys Ala Arg Gly Pro Pro Cys Thr Tyr Trp Gly Gin Gly Thr Leu Val 
100 105 110 

Thr Val Ser Ala 
115 

<210> .40 

<211> 6 

<212> PRT 

<213> Mus musculus 
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<400> 40 

Ser Gly Tyr Tyr Trp Thr 
1 5 

<210> 41 

<211> 16 

<212> PRT 

<213> Mus mus cuius 

<400> 41 

Tyr He Ser Phe Asp Gly Thr Asn Asp Tyr Asn Pro Ser Leu Lys Asn 
1 5 10 15 

<210> 42 

<211> 6 

<212> PRT 

<213> Mus musculus 

<400> 42 

Gly Pro Pro Cys Thr Tyr 
1 5 

<210> 43 
<211> 120 
<212> PRT 
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<213> Mus mus cuius 
<400> 43 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
15 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 
20 25 30 

Asp Tyr Val His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

lie Gly Arg He Asp Pro Ala Asp Gly Lys Thr Lys Tyr Ala Pro Lys 
50 55 60 

Phe Gin Asp Lys Ala Thr Met Thr Ser Asp Thr Ser Ser Asn Thr Ala 
65 70 . 75 80 

Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 

Cys Val Arg Trp Arg He Tyr Tyr Gly Leu Met Asp Tyr Trp Gly Gin 
100 105 110 



Gly Thr Ser Val Thr Val Ser Ser 
115 120 
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<210> 44 

<211> 5 

<212> PRT 

<213> Mus mus cuius 



<400> 44 

Asp Asp Tyr Val His . 
1 5 



<210> 45 

<211> 17 

<212> PRT 

<213> Mus mus cuius 

<400> 45 

Arg He Asp Pro Ala Asp Gly Lys Thr Lys Tyr Ala Pro Lys Phe Gin 

1 . 5 10 15 

Asp 



<210> 46 

<211> 10 

<212> PRT 

<213> Homo sapiens 
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<400> 46 

Trp Arg lie Tyr Tyr Gly Leu Met Asp Tyr 



1 


5 


<210> 


47 


<211> 


123 


<212> 


PRT 


<213> 


Mus mus cuius 



<400> 47 

Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His 
20 . 25 30 

Phe Val Leu His Trp Val Lys Gin Asn Pro Gly Gin Gly Leu Glu Trp 
35 40 45 

He Gly Tyr He He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys 
50 55 60 



Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 
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Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Vai Tyr Tyr 
85 90 95 

Cys Ala Arg Gly Asn Arg Tyr Asp Val Gly Ser Tyr Ala Met Asp Tyr 
100 105 110 



Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
115 120 



<210> 48 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 48 

His Phe Val Leu His 
1 5 



<210> 49 

<211> 17 

<212> PRT 

<213> Mus. mus cuius 



<400> 49 

Tyr He He Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys 
15 10 15 
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Gly 



<210> 50 

<211> 13 

<212> PRT 

<213> Mus miis cuius 

<400> 50 

Gly Asn A.rg Tyr Asp Val Gly Ser Tyr Ala Met Asp Tyr 
15 .10 

<210> 51 

<211> 117 

<212> PRT . 

<213> Mus musculus 

<400> 51 , 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Gin Asp 
20 25 30 

Asn Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
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35 40 45 

He Gly Arg He Asp Pro Ala Asn Gly Asn Thr Arg Tyr Asp Pro Lys 
50 55 60 

Phe Gin Gly Lys Ala Thr He Thr Ala Asp He Ser Ser Asn Thr Thr 
65 70 75 80 

Cys Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 . 95 

Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Cys Trp Gly Gin Gly Thr Leu 
100 105 110 

Val Thr Val Ser Ala 
115 



<210> 52 

<211> 5 

<212> PRT 

<213> Mus musculus 



<400> 52 

Asp Asn Tyr Met His 
1 5 
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<210> 53 

<211> 17 

<212> PRT 

<213> Mus mus cuius 

<400> 53 

Arg lie Asp Pro Ala Asn Gly Asn Thr Arg Tyr Asp Pro Lys Phe Gin 
1 5 10 15 

Gly 



<210> 54 

<211> 7 

<212> PRT 

<213> Mus musculus 



<400> 54 

Pro Tyr Tyr Pro Leu Gly Cys 
1 5 



<210> 55 

<211> 116 

<212> PRT 

<213> Mus musculus 
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<400> 55 

Met Gin Vai Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys lie Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Glu 
20 25 30 . 

Asn Thr He Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp 
35 40 45 

lie Gly Ser He Thr Thr Tyr Asn Gin Lys Phe Lys Asp Lys Ala Thr 
50 55 60 

Leu Thr He Asp Lys Ser Ser Ser Ser Ala Tyr Met Glu Leu Arg Ser 
65 70 75 80 

Leu Thr Ser Glu Glu Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly Gly 
85 90 95 

Arg Gly Lys Pro Tyr Tyr Phe Asp Ser Trp" Gly Gin Gly Thr Thr Leu 
100 105 110 

Thr Val Ser Ser 
115 

<210> 56 
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<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 56 

Glu Asn Thr He Tyr 
1 5 

<210> 57 

<211> 11 

<212> PRT 

<213> Mus musculus 

<400> 57 

Ser He Thr Thr Tyr Asn Gin Lys Phe Lys Asp 
1 5 10 

<210> 58 

<211> 12 

<212> PRT 

<213> Mus musculus 

<400> 58 

Ser Gly Gly Arg Gly Lys Pro Tyr Tyr Phe Asp Ser 
1 5 - 10 
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<210> 59 

<211> 117 

<212> PRT 

<213> Mus musculus 



<400> 59 

Met Gin Val Gin Leu Gin Gin Ser Gly Ser Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 
20 25 30 

Asn Tyr Met His Trp lie Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 

He Gly Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys 
50 55 60 

Phe Gin Gly Lys Ala Thr He Thr Ala Asp Thr Ser Ser Asn Thr Ala 
65 70 75 80 

Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 



Cys Ala Ser Pro Tyr Tyr Pro Leu Gly Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 
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Val Thr Val Ser Ala 
115 



<210> 60 

<211> 5 

<212> PRT 

<213> Mus fflus cuius 

<400> 60 

Asp Asn Tyr Met His 
1 5 



<210> 61 

<211> 17 

<212> PRT 

<213> Mus mus cuius 

<400> 61 

Arg He Asp Pro Gly Asn Gly Asn Ser Arg Tyr Asp Pro Lys, Phe Gin 
1 5 10 15 

Gly 



<210> 62 
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<2n> 7 

<212> PRT 

<213> Mus mus cuius 



<400> 62 

Pro Tyr Tyr Pro Leu Gly Tyr 

1 5 

<210> 63 

<211> 114 

<212> PRT 

<213> Mus mus cuius 



<400> 63 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
1 5 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Val Ser Gly Phe Asn He Lys Asp 
20 25 30 

Asp Tyr He His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 



He Gly Arg He Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys 
50 55 60 
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Phe Gin Asp Lys Ala Thr He Thr Ala Asp Thr Ser Ser He Thr Ala 
65 70 75 80 

Tyr Leu Gin Leu Asn 5er Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 

Cys Thr Gly Ser Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
100 105 110 



Ser Ala 



<210> 64 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 64 

Asp Asp Tyr He His 
1 5 

<210> 65 

<211> 17 

<212> PRT 

<213> Mus mus cuius 
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<400> 65 

Arg lie Asp Pro Thr Asn Gly Asn Pro Ala Tyr Ala Pro Lys Phe Gin 
15 10 15 

Asp 



<210> 66 

<211> 4 

<212> PRT 

<213> Mus mus cuius 

<400> 66 

Ser Phe Ala Tyr 

1 - . 

67 
114 

PRT 

Mus mus cuius 
<40G> 67 

Met Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly 
15 10 15 

Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn He Lys Asp 



<210> 
<211> 
<212> 
<213> 
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20 



5 6/6 4 
25 



30 



Asp Tyr Val His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp 
35 40 45 



He Gly Arg He His Pro Ala Asn Gly Asn Pro Gin Tyr Ala Pro Lys 
50 55 60 



Phe Gin Asp Lys Ala Thr He He He Gly Thr Ala Ser Asn Thr Thr 
65 70 75 80 

Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 

Cys Ala Gly Pro Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
100 105 110 

Ser Ala 



<210> 


68 


<211> 


5 


<212> 


PRT 


<213> 


Mus 


<400> 


68 
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Asp Asp Tyr Val His 
1 5 

<210> 69 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 69 

Arg lie His Pro Ala Asn Gly Asn Pro Gin Tyr Ala Pro Lys Phe Gin 
1 5 10 15 

Asp 

<210> 70 ■ 

<211> 4 

<212> PRT 

<213> Mus musculus 

<400> 70 

Pro Phe Ala Tyr 

1 



<210> 
<211> 



71 
116 
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<212> PRT 

<213> Mus mus cuius 

<400> 71 

Met Glu Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 
15 10 15 



Gin Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser lie Thr Ser 
20 25 30 

Asn Tyr Tyr Trp Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu 
35 40 45 

Trp Met Gly Tyr He Asn Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser 
50 55 60 

Leu Lys Asn Arg He Ser He Ser Arg Asp Thr Ser Lys Asn Gin Phe 
65 70 75 80 

Phe Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr 
85 90 • 95 

Cys Ala Arg Gly Gly Ala Phe Thr Tyr Trp Gly Gin Gly Thr Leu Val 
100 • 105 110 

Thr Val Ser Ala 
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115 

<210> 72 

<211> 6 

<212> PRT 

<213> Mus musculus 

<400> 72 

Ser Asn Tyr Tyr Trp Asn 
1 5 

<210> 73 

<211> 16 

<212> PRT 

<213> Miis musculus 

<400> 73 

Tyr lie Asn Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys Asn 
1 5 . 10 15 

<210> 74 

<211> 6 

<212> PRT 

<213> Mus musculus 

<400> 74 
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Gly Gly Ala Phe Thr Tyr 
1 5 

<210> 75 

<211> 114 

<212> PRT 

<213> Mus musculus 

<400> 75 

Met Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
15 10 15 

Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr lie Thr Asp 
20 . 25 30 

Asn Lys Met Asp Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp 
35 40 45 

He Gly Tyr He Ser Pro Asn Asn Gly Asp lie Gly Tyr Asn Arg Lys 
50 55 60 

Phe Arg Asn Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala 
65 70 75 80 



Tyr Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr 
85 90 95 
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Cys Ala Arg His Arg Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
100 105 110 

Ser Ala 



<210> 76 

<211> 5 

<212> PRT 

<213> Mus mus cuius 

<400> 76 . 
Asp Asn Lys Met Asp 
1 5 

<210> 77 

<211> 17 

<212> PRT 

<213> Mus musculus 

<400> 77 

Tyr lie Ser Pro Asn Asn Gly Asp He Gly Tyr Asn Arg Lys Phe Arg 
1 5 10 15 



Asn 
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<210> 78 

<211> 4 

<212> PRT 

<213> Mus mus cuius 

<400> 78 

His Arg Ala Tyr 

1 

<210> 79 

<211> 121 

<212> PRT 

<213> Mus mus col us 

<400> 79 

Met Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly 
1 5 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr 
20 25 30 



Tyr Ala Met Ser Trp Val Arg Gin Thr Pro Glu Lys Arg Leu Glu Trp 
35 40 45 
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Val Ala Tyr He Ser Asn Gly Gly Ala Asn Thr Tyr Tyr Pro Asp Ser 
50 55 60 

Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Thr Leu 
65 70 75 80 

Tyr Leu Gin Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Leu Tyr Tyr 
85 90 95 

Cys Ala Arg Gly Gly Tyr Arg Tyr Pro Tyr Ala Met Asp Tyr Trp Gly 
100 105 110 

Gin Gly Thr Ser Val Thr Val Ser Ser 
115 120 

<210> 80 

<211> 5 

<212> PRT 

<213> Mus musculus 

<400> 80 

Thr Tyr Ala Met Ser 
1 5 

<210> 81 
<211> 17 
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<212> PRT 

<213> Mus musculus 

<400> 81 . . ' 

Tyr lie Ser Asn Gly Gly Ala Asn Thr T.yr Tyr Pro Asp Ser Val Lys 

1. 5 10 15 



Gly 



<210> 82 

<211> 11 

<212> PRT 

<213> Mus musculus 

<400> 82 

Gly Gly Tyr Arg Tyr Pro Tyr Ala Met Asp Tyr 
1 5 10 
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